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ABSTRACT 
 
Moira P. Johnson: The Social Determinants and Health Consequences of Non-Cognitive 
Resources in Young Adulthood 
(Under the direction of Kathie M. Harris) 
 
 Non-cognitive resources (NCRs) may play a critical role in the development of socioeconomic 
disparities in health. However, little is known about the mechanisms through which NCRs influence 
health, and how these associations vary by socioeconomic status. This dissertation investigates how 
NCRs are formed in adolescence and young adulthood, and how NCRs relate to life course 
socioeconomic status, health behaviors, and physical health. Chapter two investigates the role of early life 
factors in shaping NCRS over the life course by examining differences in NCR ability by adolescent 
socioeconomic status, school-level contextual factors, and family relationship quality. Chapter three 
examines how NCR change is associated with health behaviors in young adulthood, including an 
exploration of the moderating effects of socioeconomic status (SES). Finally, chapter four investigates 
how NCR change is associated with physiological functioning in young adulthood, including an 
examination of how this association varies by SES, and whether variations in health behaviors account for 
some of the disparities in physical health by NCR change.  
 The findings from chapter two reveal that NCRs are malleable during the transition to 
adulthood, and that the extent of this malleability is strongest for planfulness and active problem 
solving ability. The findings from chapter two also demonstrate that life course SES is associated 
with the development of NCRs. Chapters three and four show that increasing planfulness is 
associated with a decreased likelihood of engaging in two or more health risk behaviors, and 
with a decreased likelihood of elevated CRP. The findings also demonstrate that the protective 
association of planfulness is weaker among low-SES individuals, showing support for the 
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disabling hypothesis. Increasing attractive personality during the transition to adulthood is 
associated with a decreased likelihood of metabolic syndrome. The protective association of 
attractive personality is stronger for low-SES individuals, showing support for the resource 
substitution hypothesis. The findings suggest that NCRs may be important resources to intervene 
on to enhance health in later life. However, improving NCRs without addressing structural 
circumstances that make it harder to enact health-related goals may not diminish existing SES 
health disparities.  
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CHAPTER ONE: INTRODUCTION 
 Early life non-cognitive resources (NCRs) have been widely examined as important 
predictors of educational and labor-market success in adulthood. More recently, research has 
begun to explore the possible health contributions of these resources (Matthews and Gallo 2011). 
Although the definition and operationalization of non-cognitive resources has varied widely from 
study to study, in general, non-cognitive resources can be defined as a set of multiple resources 
aside from cognitive ability such as optimism, mastery, conscientiousness, impulse control, self-
control, and interpersonal skills that help individuals succeed in various domains of life 
independent of their IQ or other measures of cognitive ability (Jones et al 2015).  
 In recent years, more research has been directed toward understanding non-cognitive 
skills in the early life course that may affect adult health. NCRs may be more malleable than 
cognitive skills or family SES, making them an appropriate point of intervention with potentially 
high societal benefit since they should foster success across multiple life domains (Jones et al 
2015; Heckman 2012). However, many questions remain as to the role of NCRs in shaping 
health behaviors and physical health outcomes. Current theories discussed below suggest that 
SES and early life circumstances may influence the development of NCRs during the transition 
to adulthood, and that NCR trajectories will influence health outcomes in young adulthood, but 
that the nature of this association will vary by life course SES.  
 This dissertation will use a life-course approach to explore some of the remaining 
questions regarding the role of non-cognitive resources in the association between 
socioeconomic status and health. Questions to be explored include: 1) What are the 
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demographic, school and family factors associated with the development of non-cognitive 
resources over the early life course? 2) What are the consequences of adolescent and adult non-
cognitive resources for adult health behaviors, as well as physical health outcomes? 3) How does 
the association between non-cognitive resources and health vary by socioeconomic status in 
adolescence and adulthood?  
Important Concepts and Theoretical Frameworks 
Defining Non-Cognitive Resources  
 Heckman, one of the pioneers of research on the relationship between non-cognitive 
resources and life outcomes defines NCRs as “the combination of important traits that predict 
success in life including motivation, tenacity, trustworthiness, perseverance, dependability, 
consistency, optimism, self-esteem, time preference, self-discipline, reliability, and persistence” 
(2000). Although exact definitions have varied, measures of NCRs generally include a collection 
of personality traits, soft skills, incentive-enhancing preferences, self-regulation, and socio-
emotional factors (Jones et al 2015; Chiteji 2010; Gutman & Schoon 2013; Brunello & Schlotter 
2011). 
 In the broadest sense of the term, non-cognitive resources represent the variety of learned 
skills, abilities, and outlooks that increase individuals’ work ethic, positive outlook, persistence, 
and ability to work with others, all of which can help individuals pursue and achieve their goals 
in life. By influencing how individuals approach and solve problems, and react to life stressors, 
NCRs represent a potentially influential set of resources for health behaviors and health 
outcomes that can be deployed to help individuals persist in patterns of health-promoting actions 
and to cope with life stressors more effectively (Kautz et al 2014).  
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The Development of NCRs 
Malleability of NCRs  
 Social contexts, role experiences, and changing historical and cultural norms may impact 
NCR development and change over time (Caspi & Roberts 2001). The life course personality 
development model argues that environments and social roles shape NCRs, and that individuals 
simultaneously select into differing environments based on their level of NCRs, or lack thereof 
(Roberts & Caspi 2003). Robins & Trzesniewski (2005) hypothesize that changes in NCRs may 
reflect changes in individual goals, motives, and social environments, in addition to maturational 
changes due to puberty or other biological factors (McAdams & Olson 2010). Empirical research 
supports the notion that NCRs continue to change in adolescence and early adulthood, and even 
well into middle age and beyond as a result of changing life circumstances (Robins et al 2001; 
Scollon & Diener 2006; Roberts & DelVecchio 2000; Orth et al 2010; Specht et al 2011).  This 
body of research upends the previous commonly held perception that personality traits and NCRs 
do not change much after adolescence, as was once believed by some psychologists (Roberts et 
al 2005; DeLamater & Ward 2006). Researchers in developmental psychology have added to this 
literature by emphasizing the significance of NCR change over time as an important predictor of 
life outcomes, in addition to impacts of baseline NCRs. This new perspective holds that NCR 
change and stability is an individual characteristic that must be studied to fully understand the 
causes and consequences of NCR development, alongside more traditional cross-sectional 
measures of NCR ability (Roberts & Mroczek 2008).  
 While the life course literature on NCR development suggests that NCRs continue to 
change well into adulthood, the social determinants of NCR change and the health implications 
of these trajectories have yet to be examined empirically among a sample of young adults. This 
dissertation expands upon existing research findings by adopting a life course framework to 
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examine the associations between SES, NCRs and health during the transition to adulthood. The 
life course perspective argues that early life factors have lingering impacts on later life outcomes. 
To understand later life outcomes, life course theorists examine events and contexts in early life 
and their associations with developmental trajectories of psychosocial functioning and health 
across the life course (Elder 1998). Life course theory also highlights the significance of cohorts 
and specific life course stages. Specifically, life course theory emphasizes that transitions 
between life course stages are structured by social constraints and can have long-lasting 
implications (Elder 1998). In particular, the transition to adulthood has received special attention 
in the life course literature as a time period when differential opportunities and experiences by 
socioeconomic status emerge, with important implications for future life outcomes (Shanahan, 
2000; Mayer, 2009; Oppenheimer et al 1997).   
The Significance of the Transition to Adulthood 
 The life course approach suggests that the timing and duration of exposures matter for 
multiple life outcomes, including NCR development and health. Early life environments from 
adolescence to young adulthood may be particularly important for shaping trajectories of NCRs 
into adulthood. The transition to adulthood may represent a particularly important period for 
growth and change in NCRs. As individuals enter new roles through employment, marriage, and 
parenthood, these shifting social circumstances may provide the impetus and opportunity to 
further develop skills that may be lacking, or to solidify and enhance already present abilities 
(Robins & Trzesniewski 2005). Recent findings support the hypothesis that NCRs change 
substantially during the transition to adulthood (Roberts et al 2007; Helson et al 2002; Specht et 
al 2011).  
 With the lengthening of the transition from adolescence to adulthood, major changes to 
NCRs may continue to occur even later in younger cohorts compared to past cohorts as young 
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adults continue to delay the age of entry into major social institutions including the workforce, 
marriage, and parenthood (Settersten & Ray 2010). This dynamic may enhance the significance 
of NCR change in early adulthood for later life outcomes among more recent cohorts compared 
to previous cohorts, who may have been relatively more established in their adult roles and NCR 
abilities at the same time period in the life course.  
 While the transition from adolescence to adulthood is generally associated with 
increasing psychological well-being and non-cognitive skills, the extent and direction of 
individual change during this period may vary based on specific individual and family factors 
(Galambos et al 2006). Below I explore the theoretical causes for social disparities in NCR 
trajectories over time.  
SES and NCR Development 
 Variations in the direction and extent of change in NCRs and health during the early life 
course are not randomly distributed across the population, but are rather socially patterned by 
contextual, structural, and demographic factors, including socioeconomic status. Shanahan et al 
(2014) proposes a life course model of change in NCRs by SES and early environmental 
characteristics. In essence, the life course trajectory of NCR development varies by levels of 
SES, following a “chains of risk” framework. The chains of risk life course model is a subset of 
the pathway model. The pathway and chains of risk model both propose that early life stage 
exposures operate indirectly on outcomes through their effects on subsequent exposures in a life 
course trajectory. Specifically, adolescent NCRs should influence later life outcomes indirectly 
via their impacts on future NCR development during later periods of the life course. For those of 
higher SES, attitudes and confidence in NCRs should build with each successful transition or 
experience over the life course; whereas those of lower SES may experience low and decreasing 
NCRs due to a lack of early life resources and opportunities to develop NCR skills in later life 
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which erodes confidence in previously existing abilities. Differential exposures and structural 
barriers or opportunities may lead to divergent trajectories among individuals with differing 
socioeconomic and psychosocial resources over time (Kuh et al 2003). Adolescents in resource-
rich environments, with strong social support systems, extracurricular activities, and mentorship 
opportunities may have more opportunities to develop the skills necessary to develop and 
achieve goals. These early successes (e.g. receiving positive feedback from teachers, peers and 
family; participating in and excelling at extracurricular activities and sports) may strengthen an 
individual’s belief in their own abilities over time. Prior successes may motivate adolescents in 
supportive environments to further develop their problem solving and coping abilities in order to 
achieve future positive outcomes.  
 Unlike their high-SES peers, adolescents with fewer socioeconomic resources living in 
less stable or controllable environments may face greater structural constraints, which decreases 
opportunities to achieve desired goals. These individuals may learn from previous experiences to 
expect the futility of their own actions, which may dampen their motivation to enhance their 
NCR capacity in the future (Chamorro-Premuzic et al 2010).  These disparities may strengthen 
over time, leading to greater divergence in NCR capabilities by family SES from adolescence to 
young adulthood (O’Rand 2009). I use the chains of risk life course model to frame and 
contextualize my analysis of the social variations in the impacts of NCR trajectories on later life 
health outcomes. However, I will not empirically test the chains of risk model in the chapters 
examining the associations between NCR change and health.  
NCRs and Health Outcomes  
 In addition to elucidating a model of intra-individual change in NCRs over time, research 
in developmental psychology suggests that variations in NCR trajectories have important 
implications for future life outcomes, including health (Magee et al 2013; Turiano et al 2011; 
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Roberts & Mroczek 2008). In particular, this body of research suggests that variations in NCR 
trajectories over time have the potential to affect health either directly through physiological 
changes or indirectly via changes in health behaviors or social support. This dissertation will 
expand upon these existing theories by empirically testing the associations between NCR 
change, health behaviors, and physical health during the transition to adulthood. 
Health Behaviors 
 Psychosocial resources including NCRs may play an important role in determining 
individuals’ trajectories of health and social disparities in health outcomes. Researchers have 
hypothesized that NCRs may alter health indirectly by affecting behavioral responses to stress, 
including diet, substance use, and exercise habits. NCRs may lead to a positive re-appraisal of 
stressful events and more problem-focused coping by encouraging the gathering of information 
to make informed decisions to resolve conflict and reduce stress (Folkman & Moskowitz 2000; 
Pressman & Cohen 2005). Taylor et al (2004) hypothesizes that psychosocial resources such as 
NCRs may represent reserve resources that affect health by impacting self-regulation processes 
including the ability to control behaviors and complete tasks. Specifically, NCRs may alter 
physiological functioning by influencing individual propensities to engage in harmful or 
beneficial patterns of health–related behaviors (Taylor & Seeman 1999; Heckman 2007). The 
association between NCRs and health behaviors has yet to be tested prospectively during the 
transition to adulthood using data from a nationally representative U.S. sample.  
Physiological Functioning 
 Life expectancy and other key physical health outcomes vary greatly by social status. The 
stress-process model asserts that NCRs and other psychosocial resources may directly alter the 
biological processes associated with chronic and acute stress response described above by 
influencing the way people avoid, react to, and cope with life stressors. This then leads to altered 
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behavioral, physiological, and neuro-endocrine responses to stress (Aneshensel & Mitchell 2014; 
Taylor & Seeman 1999; Matthews & Gallo 2011). Researchers have hypothesized that NCRs 
may have direct impacts on physiological stress reactivity, resulting in lower physiological 
dysregulation over time (Geronimus et al 2006; Karatsoreos & McEwen 2011). This dissertation 
will provide a first step towards empirically evaluating the hypothesized associations between 
NCR trajectories and physical health during the transition to adulthood.  
Variations in the NCR-Health Association by SES 
 The health impacts of psychosocial resources may be contingent upon the availability of 
key economic and social resources as well as risk exposures that vary by SES (Elliot & Chapman 
2016; Matthews et al 2010). The resource substitution hypothesis posits that while low-SES 
decreases the likelihood of developing beneficial internal resources including NCRs, 
psychological resources will provide a greater protective benefit for the health outcomes of 
people with fewer alternative material and social resources at their disposal. Results showing a 
stronger protective effect of NCRs among low-SES respondents would offer support for the 
resource substitution (moderation) hypothesis (Ross & Mirowsky 2011). 
 In contrast to the resource substitution moderating hypothesis, which suggests that a lack 
of socioeconomic resources can be ameliorated through the presence of strong psychosocial 
abilities, the disabling hypothesis proposes that in some social contexts, structural barriers and 
resource constraints will weaken the health protective effects of NCRs. While both hypotheses 
presume that social and personal circumstances will moderate the association between NCRs and 
health, the disabling hypothesis suggests that at a certain level of material and social deprivation, 
external forces outside an individual’s control can erode or reverse the health benefits of strong 
internal psychosocial resources among low-SES individuals (Shanahan et al 2014; Pressman & 
Cohen 2005).  
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Research Questions  
 The first empirical paper will explore adolescent school and family factors related to the 
development of NCRs in adolescence and early adulthood, as well as change in NCRs over this 
life stage. Current evidence relies heavily on small sample interventions and/ or single-item 
measures of NCRs in very early childhood prior to adolescence. No studies have examined the 
socioeconomic and environmental correlates of NCRs in adolescence in adulthood, and change 
over time using a diverse nationally representative U.S. sample.  
Chapter Two 
1. How much do NCRs change within individuals from adolescence to adulthood? 
2. Are family and respondent SES indicators associated with NCRs during the transition to 
adulthood? 
3. Are school and family contexts in adolescence associated with NCRs during the 
transition to adulthood? 
 The life course personality development model suggests that NCRs change significantly 
over time, particularly during the transition to adulthood. 1) I hypothesize that overall average 
levels of NCRs will increase throughout the time period as individuals mature and take on more 
adult responsibilities. However, the extent and direction of this change should vary by individual 
characteristics, and by the type of NCR measured. 2) I predict that lower family and respondent 
SES will be associated with lower and decreasing NCRs during the transition to adulthood, as a 
result of accumulating structural constraints and disadvantages across the early life course. 
Conversely, greater family and respondent SES will be associated with stronger and increasing 
NCRs during the transition to adulthood, given that individuals from more privileged 
backgrounds should have experienced greater opportunities to build upon their NCR abilities 
over time. 3) Third, I expect that strong family relationships and positive school environments 
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during adolescence will be associated with strong and increasing NCRs during the transition to 
adulthood. Meanwhile, less supportive family support structures and adverse school factors will 
be associated with low and decreasing NCRs.  Figure 1.1 displays the conceptual model to be 
tested in chapter 2.  
Chapter Three  
 Psychological resources have been connected to a variety of health behaviors. However, 
less explicit focus has been given to how specific types of NCRs jointly and independently affect 
health behaviors in differing ways, and how the effects of NCRs vary by social status 
characteristics. In particular, no studies have examined the associations between multiple 
measures of NCRs and health behavioral outcomes in a nationally representative sample of 
younger adults in the US. This paper will explore the inter-relationships between NCRs, SES, 
and health behaviors.  
1. Are NCR change scores from adolescence to adulthood associated with health risk 
behaviors in adulthood?  
2. Does the association between NCRs and health risk behaviors vary by family and 
respondent SES?  
 The stress process model proposes that NCRs may influence physical health outcomes 
indirectly by impacting patterns of health behaviors over time. I hypothesize 1) that NCR change 
will be significantly associated with health behaviors during the transition to adulthood. Previous 
theory and research from other life course stages suggests that NCR trajectories during the 
transition to adulthood should influence health behaviors, in addition to the effects of baseline 
NCRs. The transition to adulthood represents a period of significant change and growth, with 
implications for long-term habits and lifestyles, including health behavior patterns. Based on the 
resource substitution and disabling hypotheses, I hypothesize 2) that the magnitude and direction 
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of the association between NCRs and health behaviors will vary by socioeconomic status.  If the 
protective effect of NCRs on health behaviors is stronger among low-SES respondents, this will 
provide support for the resource substitution hypothesis. Conversely, if the protective effect of 
NCRs on health behaviors is weaker or reversed among low-SES respondents, this will provide 
support for the disabling hypothesis. Figure 1.2 displays the conceptual model to be tested in 
chapter 3.  
Chapter Four  
 The stress process model proposes that flexible psychosocial resources such as NCRs 
may directly alter the way individuals respond, anticipate, and adapt to chronic and acute 
stressors, which impacts physiological functioning in young adulthood (Pearlin 1999). The final 
empirical chapter will examine the association between NCRs during the transition to adulthood 
and young adult physical health outcomes. This chapter will also examine whether and how SES 
moderates the NCR- physical health association. 
1. Are NCR change scores from adolescence to adulthood associated with physical health in 
adulthood?  
2. Do health behaviors mediate the association between NCRs and adult physical health? 
3. Does the association between NCRs and physical health vary by family and respondent 
SES?   
 I hypothesize 1) that NCR change will be significantly associated with physical health 
outcomes during the transition to adulthood. Previous research indicates that NCRs change 
significantly over time during other phases of the life course. Past findings further suggest that 
NCR trajectories during the transition to adulthood may directly influence physical health via 
biological stress response processes, over and above the effects of baseline NCRs in adolescence 
on physical health. Conversely, the literature also proposes that the association between NCRs 
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and physical health may be indirect, via disparities in health behavior patterns among people 
with strong or weak NCRs. Based on this theory, I hypothesize 2) that health behaviors will 
partially mediate the association between NCRs and adult physical health during the transition to 
adulthood. 
 Finally, based on the resource substitution and disabling hypotheses, I hypothesize 3) that 
the magnitude and direction of the association between NCRs and physical health will vary by 
socioeconomic status.  If the protective effect of NCRs on physical health is stronger among low-
SES respondents, this will provide support for the resource substitution hypothesis. Conversely, 
if the protective effect of NCRs on physical health is weaker or reversed among low-SES 
respondents, this will provide support for the disabling hypothesis. Figure 1.3 displays the 
models to be tested in chapter 4. The bold bottom arrow labeled path A represents the direct 
effect of NCR change on physical health outcomes. Path B represents the potential indirect effect 
NCRs on physical health via adult health behaviors (mediation), and Path C represents the 
potential moderating effect of SES on the association between NCRs and physical health 
(moderation).  
Data  
 To further investigate the causes and consequences of non-cognitive resources, this study 
draws on data from the Add Health survey. I use data from Waves I and IV of the National 
Longitudinal Study of Adolescent to Adult Health (Add Health), a nationally representative 
sample of US adolescents in grades 7-12 in the 1994-1995 school year. For the analyses, I use 
data from the in-school and parent surveys at Wave I, the in-home samples from waves I and IV, 
as well as the supplemental biomarker data from Wave IV.  The Wave IV follow-up from 2008 
provides information on health behaviors and health status for 15,701 of the original 
respondents.  A major strength of these data is the tight cohort-design so that each wave 
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represents a specific developmental time period, allowing for a test of the three life-course health 
models discussed previously. At Wave IV, the respondents were ages 28-32, allowing for an 
analysis of the effects of adolescent factors on health prior to mid-life.  
 These rich data allow for an assessment of the causes and consequences of NCRs using a 
life course framework, and allow for an examination of how NCR development over time relates 
to social status characteristics and health outcomes in adulthood. Additionally, this study allows 
for an analysis of multiple contextual factors including school and family factors and their 
associations with NCRs at multiple points in time, as well as multiple measures of adult health 
behaviors and physical health outcomes.  
Operationalization 
NCR Measures 
 NCRs are a complex, multifaceted set of resources with overlapping but distinct effects 
on life outcomes (Heckman & Rubinstein 2001; Brunello & Schlotter 2011; Gutman & Schoon 
2015). However, many studies examining the relationship between NCRs and life outcomes have 
examined individual types of NCRs (e.g. self-esteem, optimism, conscientiousness, temper) in 
isolation from one another, which may lead to an under-estimate of the effects of NCRs 
(Trzesniewski et al 2006). Single-item studies also prevent an exploration of how the effect of 
one NCR such as optimism may differ from the effect of another resource such as self-control 
(Taylor & Seeman 1999; Gutman & Schoon 2015). On the other hand, some studies have simply 
grouped a wide array of resources into a single index score, without accounting for the 
possibility that some NCRs may tap into differing underlying latent constructs, with dissimilar 
effects on important life outcomes (Elliot & Chapman 2016; Shifren & Hooker 1995).   
 Investigating the inter-relationships between differing types of non-cognitive resources 
represents an important next step that could lead to a more nuanced understanding of how these 
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factors alter the SES-health pathway (Matthews & Gallo 2011). To this end, some researchers 
have begun to classify categories of NCRs that may operate differently from one another, 
including conscientiousness, sociability, self-control, and externalizing behaviors (Elliot & 
Chapman 2016; Howard 2011). This study will employ multiple measures of NCRs to assess 
whether and how the relationships between SES, NCRs, and health vary across the various types 
of NCRs. The four NCR indicators available in Add Health with repeat measures in adolescence 
and adulthood (thus allowing an analysis of change over time) include planfulness, active 
problem solving, attractive personality, and perceived intelligence. Self-esteem and mastery 
represent two additional measures of non-cognitive ability discussed in the literature as 
potentially significant factors for health that may vary by SES (Jones et al 2015; DuBois & Flay 
2004).  Unfortunately, there are no repeated measures for these items in the Add Health data to 
calculate change scores for these two constructs. Further research using other data sources should 
examine the social determinants and health consequences of self-esteem and mastery during the 
transition to adulthood to see whether and how the findings for these measures may differ from 
those discussed below. 
 The Add Health measures for active problem solving and planfulness can be understood 
as distinct but related indicators of conscientiousness. Conscientiousness is defined as “the 
propensity to follow socially prescribed norms and rules regarding impulse control and to be goal 
directed, planful, and able to delay gratification.” (John & Srivastava 1999). Conscientiousness 
has been associated with educational attainment, labor market outcomes, and longevity (Roberts 
et al 2007). However, the social and environmental causes of conscientiousness, and its possible 
moderating effects on health and health behaviors by social class has been less well examined 
(Shanahan et al 2014). Shanahan et al (2014) has proposed a model of conscientiousness over the 
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life course whereby conscientiousness should develop through interactions with the social 
environment, which may make it a more or less important predictor of significant life outcomes 
in the future, depending on one’s social circumstances. Previous studies have found that 
conscientiousness is a dynamic disposition, which continues to develop in young adulthood and 
throughout midlife (Roberts et al 2005; Helson & Kwan 2000; Specht et al 2011). The Add 
Health questionnaire item for active problem solving asks respondents to select the extent to 
which they agree or disagree with the following statement: “I go out of my way to avoid having 
to deal with problems in my life.” Responses range from 1-5. The item is reverse-coded such that 
higher scores reflect greater active problem solving.  The Add Health questionnaire item for 
planfulness asks respondents to select the extent to which they agree or disagree with the 
following statement: “When making decisions, you usually go with your ‘gut feeling’ without 
thinking too much about the consequences of each alternative.” Responses range from 1-5. The 
item is reverse-coded such that higher scores reflect greater levels of planfulness.  
 Meanwhile, the Add Health attractive personality rating, which is determined by an 
external interviewer rating, may best align with previous measures of agreeableness or 
interpersonal skills. Agreeableness is generally understood as the ability to be warm, friendly and 
tactful, and to get along well with others (Yap et al 2012). The effect of agreeableness on 
important life outcomes has been less studied than other NCRs. Because agreeableness is 
associated with characteristics like kindness, sympathy, and cooperative behaviors, it may be 
linked with a stronger ability to harness social networks to adapt to stressful life changes. Some 
evidence supports this model. Boyce and Wood (2011) found that respondents with higher levels 
of agreeableness were less negatively affected by chronic disability in terms of overall life 
satisfaction. Although it is less clear whether and how agreeableness relates to socioeconomic 
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status indicators over the life course, it has been shown to predict a decreased likelihood of all-
cause mortality and cardiovascular disease among older adults (Wilson et al 2004; Weiss & 
Costa 2005). Further, in studies of the Big Five personality traits, levels of agreeableness have 
been shown to change significantly over the life course, peaking around age 40-60, and declining 
thereafter (Specht et al 2011).  The Add Health item for agreeableness asks field interviewers to 
rate respondents with the following question: “How attractive is the respondent's personality?” 
Responses range from 1-5, with higher scores representing a more attractive personality.  
 Perceived intelligence represents an estimation of one’s own knowledge and abilities, 
and reflects an individual’s motivations and outlook for the future based on external feedback 
regarding their perceived relative rank (Chamorro-Premuzic et al 2010; Jaccard, Dodge, & 
Guilamo-Ramos 2005). Other measures similar to perceived intelligence such as self-efficacy, or  
“people’s judgments of the ability to perform certain behaviors” have been extensively studied in 
the past. However, perceived intelligence has been much less explored (Jaccard, Dodge, & 
Guilamo-Ramos 2005 p. 161;Singh-Manoux et al 2005). Some past work has found that 
perceived intelligence predicts educational attainment and other achievement outcomes 
(Chamorro-Premuzic et al 2010). Spinath et al (2006) found that child ability self-estimates 
prospectively predicted achievement in school subjects including math and English among a 
sample of UK twins. Much less work has explored possible effects on health behaviors and 
physical and mental health. Jaccard and Dodge (2005 p. 168) hypothesize that people’s self-
assessments, including perceived intelligence, may impact “broad-based lifestyles (e.g. working 
hard in school) that serve to push the individual toward constructive activities and away from 
counterproductive risk behaviors.”  
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 While some studies have explored variations in levels of perceived intelligence by gender 
and personality characteristics, few have empirically examined the role of socioeconomic 
dis/advantage, or family and household contexts. The educational expectancies literature offers 
some basis to expect that individuals from lower SES backgrounds as well as racial minorities 
may develop a lower perceived intelligence based on greater negative feedback from teachers, 
parents, and peers, as well as fewer resources to enhance cognitive abilities and mastery of skills 
important to academic development (Ivcevic & Kaufman 2013). No studies to date have 
examined the extent of change in perceived intelligence over the life course. The Add Health 
questionnaire item for perceived intelligence is “Compared with other people your age, how 
intelligent are you?” Responses range from 1-6, with higher scores representing greater 
perceived intelligence. 
 Previous research has shown that individual NCRs, while interrelated, are only modestly 
correlated with one another. On average, measures of the Big Five personality domains have 
correlations ranging from 0.1-0.3, suggesting that while related, these NCR measures clearly tap 
into separate constructs, which may be present in different levels in the same individual, and 
which may have differing associations with SES and health (Gosling et al 2003).  
 Using the Add Health data, I examined the correlation coefficients among the four items 
to be studied (attractive personality, perceived intelligence, planfulness, and active problem 
solving). The correlation between the four items with each other ranges from 0.04 to 0.25 in 
adolescence and adulthood, demonstrating only modest item overlap (see tables 1.4a-1.4b). The 
social predictors and health consequences of each of these NCR measures will be examined 
separately in the empirical chapters to follow in order to capture potential variations in their 
associations with SES and health.  
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Change in NCRs 
 I use change scores to evaluate the causes and consequences of change in each of the 
domains of NCRs over time. To operationalize change in NCRs, I will assign each respondent a 
change score for each type of NCR by subtracting each person’s Wave I score from their Wave 
IV score on each of the four items. The change scores are continuous variables ranging from -4 
to 4 for planfulness, active problem solving, and attractive personality ratings. The perceived 
intelligence change score ranges from -5 to 5. A positive change score indicates an increase in a 
type of NCR from adolescence to adulthood, a negative change score indicates a decrease in a 
domain of NCR from adolescence to adulthood and a score of 0 indicates stability across the two 
waves.  The change scores reflect intra-individual deviation over time. Correlations between 
Wave I and Wave IV NCRs are modest (0.09-0.34), suggesting significant change in NCRs over 
time (see table 1.1c). Figures 1.4a-1.4c show the distributions of all NCR measures and NCR 
change scores.  
Contribution/Significance  
 This study provides several major contributions to the extant literature.  First, this 
dissertation is one of the first to explore the multiple contextual, socioeconomic, and 
demographic determinants of multiple indicators of NCRs across different developmental time 
periods in the life course. While other projects have examined NCRs across multiple time points, 
many of these studies have focused only on the very early life course, prior to adolescence, or 
have studied the effects of NCRs in middle age populations. Adolescence and young adulthood 
are likely the most crucial life stages in which NCRs are developed. Therefore, an exploration of 
NCR development during this time period should be extremely salient for future life outcomes 
given that individuals learn to deal with stresses and challenges on their own, and experience 
more exposures to diverse environments and people as they take on increasingly responsible 
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roles during this time period.  The lifestyle patterns and coping strategies developed during the 
transition to adulthood should have long-term cascading effects on life course health and well-
being.  
 Second, this project moves beyond examinations of the achievement consequences of 
NCRs to explore the potential health behavioral and physical health consequences of NCRs in 
adolescence and adulthood. While some studies have tested the associations between NCRs and 
health outcomes, no studies have examined how this association varies by social status, or how 
different types of NCRs may impact health outcomes differently from one another from 
adolescence to adulthood. While some studies have begun to explore the associations between 
NCRs and biomarkers of physiological function, few have examined how this association varies 
by social status characteristics.  Finally, this is the first study to employ a large-scale, nationally 
representative US-based longitudinal study to answer these questions. These findings will have 
implications for potential interventions in the early life course that may allow for targeted 
interventions to enhance NCRs among individuals at most risk of developing poor NCRs. Such 
interventions could have cascading effects on adolescents’ future education, career, health 
behavioral, and physical/mental health outcomes. 
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Figure 1.1 Chapter 2 Conceptual Model 
 
Figure 1.2 Chapter 3 Conceptual Model 
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Figure 1.3 Chapter 4 Conceptual Model  (Main Effects, Mediation, and Moderation)  
 
Figure 1.4a Distributions of Wave I Non-Cognitive Resources  
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Figure 1.4b Distributions of Wave IV Non-Cognitive Resources 
 
 
 
Figure 1.4c Distributions of Non-Cognitive Resources, Change Scores 
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Table 1.1a Correlations of Wave I Items  
  Wave I Items  
Wave I Items    
  
Attractive 
Personality 
Perceived 
Intelligence  Planful  
Active 
Solve  
Attractive 
Personality  1       
Perceived 
Intelligence  0.13 1     
Planful  0.09 0.16 1   
Active Solve  0.04 0.08 0.19 1 
 
 
Table 1.1b Correlations of Wave IV Items  
  Wave IV Items  
Wave IV 
Items    
  
Attractive 
Personality 
Perceived 
Intelligence  Planful  
Active 
Solve  
Attractive 
Personality  1       
Perceived 
Intelligence  0.07 1     
Planful  0.08 0.10 1   
Active Solve  0.08 0.12 0.25 1 
 
 
Table 1.1c Cross-Wave Intra-Item Correlations  
  Wave IV Items  
Wave I Items    
  
Attractive 
Personality 
Perceived 
Intelligence  Planful  
Active 
Solve  
Attractive 
Personality  0.09       
Perceived 
Intelligence    0.35     
Planful      0.21   
Active Solve        0.14 
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CHAPTER TWO: SOCIAL DETERMINANTS OF NCRS IN ADOLESCENCE AND 
ADULTHOOD 
 One’s social standing likely has a great deal of influence over how one perceives their 
ability to control important life outcomes, the likelihood of developing negative externalizing 
behaviors, optimism and a positive affect, and crucial interpersonal skills such as the ability to 
work well with others. Yet the socio-demographic predictors of such non-cognitive resources 
(NCRs) have been under-explored. By learning more about how SES and school and family 
contexts in adolescence influence the development of NCRs, researchers can gain a better 
understanding of the role NCRs may play in the intergenerational transmission of dis/advantages 
across the early life course. Theories suggest that while NCRs may be lower among adolescents 
from lower-resource environments on average, protective factors such as positive role models or 
a supportive family environment may aid in the development of NCRs in spite of these structural 
disadvantages. NCRs have been shown to affect a variety of life outcomes, making them a 
potentially important point of intervention to address disparities in life chances by family SES. 
This chapter will explore the social determinants of NCRs in adolescence and adulthood by 
assessing whether school and family resources and parent and respondent SES are associated 
with development and change in NCRs during the transition to adulthood.   
Background  
What are NCRs?  
 Non-cognitive resources represent the variety of learned skills, abilities, and outlooks 
apart from intelligence that increase individuals’ work ethic, positive outlook, persistence, and 
ability to work with others, all of which can help individuals pursue and achieve their goals in 
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life. By influencing the way individuals approach and solve problems, and react to life stressors, 
NCRs represent a potentially influential set of resources for health behaviors and health 
outcomes that can be deployed to help individuals persist in patterns of health-promoting actions 
and to cope with life stressors more effectively (Kautz et al 2014).  
 Measures of objective intelligence such as IQ relate to individuals’ NCRs. However, 
these correlations are modest, suggesting that different factors besides just psychometric 
intelligence enter into individuals’ motivation, perseverance, self-control, and beliefs in their 
own abilities. While IQ has been shown to predict important life outcomes including educational 
attainment, income, job market outcomes, and health, NCRs are possibly even more important to 
life success (Carneiro et al 2007). Heckman & Rubinstein (2001) found that despite the fact that 
GED-holders had higher IQs than high-school graduates, high school dropouts with GEDs 
actually fared worse in terms of labor-market outcomes. Differences in NCRs, including 
motivation, conscientiousness, and interpersonal skills explained the gap in labor market 
outcomes. Heckman (2007) hypothesizes that NCRs represent flexible skills that can be 
deployed to attain success across multiple life domains, not just in the labor market. NCRs have 
also been found to be malleable skills that can be enhanced and change over time. This suggests 
NCRs represent a potentially important point of intervention to enhance the health behaviors and 
health outcomes of young people.  
SES and NCRs  
 Farkas (2003) argues that cumulative disadvantages in SES over the life-course and 
across generations may be largely attributed to the fact that low-income youth are less likely to 
develop desirable skills, habits and performance behaviors in middle and high school, with 
detrimental implications for future outcomes. In support of this theory, findings from small-scale 
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community studies suggest that NCR development varies by SES. Brunello & Scholtter (2011) 
note that previous studies have shown that parental background, household income, parental 
education, family size, and school resources have been linked to various NCRs, including 
impulsivity, self-control, planfulness, mastery, and pessimism. Similarly, Jonassaint et al (2011) 
found that low parent SES and low respondent SES predicted negative personality characteristics 
including high neuroticism and low conscientiousness.  
 The social status variations in conscientiousness and other psychosocial characteristics 
have begun to be explored by sociologists (Shanahan et al 2014). Shanahan and colleagues 
(2014) found that the children of less educated parents were less likely to possess valued 
personality characteristics, but that these factors were more important for status attainment 
outcomes among lower-SES adolescents. These findings confirm an association between SES 
and important personality characteristics, and suggest the need to expand upon the existing 
literature to examine whether and how SES shapes NCRs during the transition to adulthood. 
 Some studies have examined the contextual mechanisms linking SES to the development 
of non-cognitive resources. Gluckman and Hayne (2011) hypothesize that patterns of family 
abuse, neglect, violence, parenting, school experiences, peer affiliations, community and 
neighborhood features all play a role in the development of NCRs, and that these factors and 
exposures vary by SES. Existing sociological theories further suggest an association between 
family socioeconomic status and NCRs. As Lareau outlines (2002), distinct patterns of parenting 
emerge along class lines. Middle-class and upper class parents practice cultivated learning 
through various after-school enrichment programs that foster independent thinking, problem-
solving skills, and interpersonal skills. Meanwhile, lower-class parents, constrained by time and 
money, often reflect a style known as natural growth parenting which allows children to pursue 
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un-monitored activities, without the characteristic structure of middle-class children’s after-
school enrichment activities including music lessons, sports teams, and volunteer activities. 
Additionally, low-SES environments are often associated with less supportive and more 
detrimental neighborhood and school environments, and less access to mentorship opportunities 
(Rhodes et al 2000)   
 Although SES has a direct impact on NCRs, some people who are exposed to resource 
poor environments nonetheless develop positive NCRs during adolescence and adulthood. 
Resiliency research focuses on adaptation in the context of adversity. Heckman (2006) 
hypothesizes that NCRs may be protective for children who grow up in disadvantaged early 
environments, buffering against the negative effects of otherwise resource poor contexts. Two 
environments in which protective factors may arise include the school and family (Gluckman & 
Hayne 2011; Kautz et al 2014).  
Families  
  Matthews and Gallo (2011) hypothesize that harsh early family environments prime 
emotional responses and coping skills, suggesting a multi-risk factor approach when examining 
early life-course factors. Negative family environments featuring chaotic, uncontrollable, or 
stressful family situations can lead to adverse parenting, which in turn may increase anxiety, 
withdrawal, and aggression among children and adolescents (Taylor et al 2004; Evans 2004). 
Lyons-Ruth et al (1997) found higher rates of problem behaviors among low-SES students at age 
7, and found that these behavioral differences could be largely explained by differences in the 
levels of family adversity, frequency and quality of parent-infant interactions, level of distress at 
home, and cognitive function. 
 Kautz et al (2014) suggests that the most successful interventions to foster NCRs in early 
life emulate the mentoring environments offered by successful families. This highlights the 
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importance of parental involvement for positive non-cognitive development. Even among low-
income students, a supportive family environment may enhance the development of NCRs and 
constructive problem resolution by presenting positive models of appropriate emotional 
responses to stressors. Similarly, Benner and Mistry (2007) suggest that the negative effects of 
poverty on childhood outcomes, particularly in terms of psychosocial adjustment, can be 
improved through parent and teacher supports, which may buffer against “disadvantaged and 
disruptive environments.” In support of this hypothesis, Neidell (2000) found that uninterrupted 
parental time and larger parental investments in the first year of life offered benefits in terms of 
behavioral problems, vocabulary, and self-perception later in life, including self-esteem, self-
worth, and scholastic competence, using data from the National Longitudinal Study Child-
Mother file. Davis-Kean & Schnabel (1999) also found that other parent characteristics that often 
vary by SES such as structure of home environment, and parental harshness/nurturing/warmth 
predict child scholastic and interpersonal outcomes, including college attainment and the ability 
to work well with others.    
Schools and NCRs  
 In their review of the literature on NCR-promoting early life factors, Kautz and Heckman 
(2014) found that families, schools, and social environments heavily shape NCRs including 
personality traits, goals, motivations, and preferences. Olsson et al (2003) propose that NCRs are 
elastic qualities, and that desirable NCRs can be developed and enhanced even in the face of 
stressful or changing social environments, particularly when school support systems are 
available. Olsson hypothesizes that supportive peers, positive teacher influence and opportunities 
for success at school should be linked to greater positive psychological factors (optimism, hope, 
confidence), even in otherwise disadvantaged contexts.   
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 Although the role of schools in the development of NCRs has rarely been evaluated using 
nationally representative data, many theorists promote the hypothesis that NCRs are affected by 
the quality of early childhood education and experiences (Gluckman & Hayne 2011). Kautz and 
Heckman (2014) hypothesize that schools and other programs can provide high quality education 
to improve character skills, and that schools influence both cognitive and non-cognitive skills by 
providing structure, rules, and regulations for students. Along these lines, Larson (2000) 
hypothesized that participation in school volunteer activities, sports, arts, and organizations/clubs 
may provide an important avenue for adolescents to learn initiative, which is associated with 
positive developmental outcomes.  In support of this model, Bailey (2006) reviewed the current 
literature on the benefits of physical education and found that sports participation in schools can 
have positive impacts on physical, lifestyle, affective, social and cognitive outcomes by 
promoting social skills, social behaviors, self-esteem, and positive attitudes. Further work should 
be done to investigate whether these findings hold in a large, nationally representative sample, 
and to uncover whether and how these findings vary by the types of NCRs measured.  
  Gluckman and Hayne (2011) hypothesize that low-SES adolescents may suffer from the 
loss of positive role models due to the greater likelihood of fragmented family structures. 
However, he hypothesizes that this additional risk factor may be alleviated by the presence of 
non-parent adult mentors. Rhodes (2000) and others hypothesize that mentors contribute to the 
psychosocial adjustment of high-risk youth, particularly among adolescents/teenagers from poor 
and instable families (Kautz et al 2014). This suggests that positive supportive non-parent-non-
peer support figures may play an important role in the development of NCRs, particularly among 
adolescents from low-SES background. While teachers and coaches in schools often serve a 
primary mentorship role for students, other non-school community mentors may also provide 
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similar benefits. Rhodes & DuBois (2008) found that mentoring promoted achievement for at-
risk youth by improving self-concept and behaviors related to truancy and substance use. 
However, it remains to be seen whether positive or negative school factors have a long-term 
effect on NCRs into adulthood.  
Race/Ethnicity and Gender 
 Research points to substantial variations in NCRs by race/ethnicity and gender, and that 
the direction of these associations may vary over time, or by the type of NCR being measured. 
Matthews and Gallo hypothesize that SES and race/ethnicity may act conjointly to produce 
disparities in psychosocial functioning (2011). They propose that low-SES minority adolescents 
may face additional disadvantages when it comes to the development of NCRs, due to the 
challenges of discrimination stress on top of the stress of socioeconomic disadvantage. Low-
income minority students also face a heightened likelihood of living in a low-SES neighborhood, 
with fewer school resources, which may lead to a lack of extracurricular and mentorship 
opportunities to promote the development of NCRs (Crosnoe 2009). In support of these 
hypotheses, Farkas (2003), using data from the Early Childhood Longitudinal Study, found that 
by the beginning of kindergarten, low-income male, African-American, and Hispanic children 
had less well-focused work habits and were more disruptive than middle-class, female, and white 
children. 
 Although research suggests that racial minorities may be at a disadvantage when it comes 
to the development of some key behavioral and psychosocial skills in adolescence such as focus 
and impulsivity, this may not be the case for all types of NCRs. For instance, Wickrama et al 
(2015) found that economic adversity was less detrimental to the development of self-esteem for 
minorities than whites. Particularly on measures of self-evaluation and hopefulness, African 
Americans and Hispanics appear to perform better than would be expected given their lower 
31 
average socioeconomic status relative to whites. Previous studies have found higher average 
levels of self-esteem, happiness, and optimism among African Americans and Hispanics (Gray-
Little & Hafdalh 2000; Collins & Gleaves1998; Goldsmith 2004). Researchers hypothesize that a 
sense of ethnic pride or community identity may offer protective benefits in minorities’ 
evaluations of self-worth and prospects for the future. Additionally, minorities may rely on intra-
ethnic group comparisons when determining their relative level of well-being or hopefulness. 
Since these minority groups possess lower levels of objective indicators of well-being and 
socioeconomic status on average, this may result in higher scores of subjective well-being among 
blacks and Hispanics relative to whites if minority respondents feel they are performing better 
than the in-group average (Collins & Gleaves 1998; Kao & Tienda 1995; Goldsmith 2004; 
MacLeod 1995). Although studies have shown that minorities perform better on some NCRs in 
the early part of the life course, research also shows steeper declines in NCRs over time among 
African Americans by old age, suggesting that this advantage may erode or disappear later in life 
as structural inequalities and discrimination stress take their toll (Gray-Little & Hafdahl 2000). 
 Research demonstrates that males score worse on some types of NCRs than females by 
adolescence, and that these gaps appear early in the life course. Using the Early Child 
Longitudinal Study, researchers found that girls begin kindergarten with more advanced social 
and behavioral skills and that their skill advantage grows over time during elementary school 
(DiPrete & Jennings 2012). Jacob (2002) argues that greater inattentiveness, worse interpersonal 
skills, and lower planfulness and conscientiousness among boys in primary and secondary school 
leads to lower average GPAs for boys by the end of high school, which may account for the 
disproportionate representation of women on college campuses (making up 60% of total 
enrollments on average). Conger and Long (2010) similarly found that the gender gap in college 
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performance could be at least partially explained by differences in non-cognitive abilities, as 
approximated by high school GPA. 
 Despite evidence that females generally demonstrate stronger conscientiousness and 
planfulness than males, women may exhibit lower scores on measures of self-perception such as 
self-esteem and perceived intelligence. Studies show that self-esteem declines in girls during 
adolescence, and remains lower than males in adulthood (Robins & Trzesniewski 2005). 
Differential sex-role socialization, the process by which individuals are exposed to gender-
specific norms regarding appropriate ways of thinking, feeling and behaving may lead to a 
differentiation of NCRs between men and women over time, with increasing divergence by 
gender in the teen years which solidifies during the transition to adulthood (Schmitt et al 2008). 
In support of this gender-differentiation model, women were found to have higher levels of 
neuroticism than men, but greater agreeableness, planfulness, and warmth, while men 
demonstrated higher levels of assertiveness and confidence compared to women in a community 
sample of Australian adults (Patton et al 2004).   
Life Course Perspective on NCR Development  
 Social contexts, role experiences, and changing historical and cultural norms may impact 
NCR development and change over time (Caspi & Roberts 2001). The life course personality 
development model argues that environments and social roles shape NCRs, and that individuals 
simultaneously select into differing environments based on their level of NCRs, or lack thereof 
(Roberts & Caspi 2003). Robins & Trzesniewski (2005) hypothesize that changes in NCRs may 
reflect changes in individual goals, motives, and social environments, in addition to maturational 
changes due to puberty or other biological factors (McAdams & Olson 2010). Empirical research 
supports the notion that NCRs continue to change in adolescence and early adulthood, and even 
well into middle age and beyond as a result of changing life circumstances (Robins et al 2001; 
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Scollon & Diener 2006; Roberts & DelVecchio 2000; Orth et al 2010; Specht et al 2011).  This 
body of research upends the previously commonly held perception that personality traits and 
NCRs do not change much after adolescence, as was once believed by some psychologists 
(Roberts et al 2005; DeLamater & Ward 2006).  
 The transition to adulthood may represent a particularly important period for growth and 
change in NCRs. As individuals enter new roles through employment, marriage, and parenthood, 
these shifting social circumstances may provide the impetus and opportunity to further develop 
skills that may be lacking, or to solidify and enhance already present abilities (Robins & 
Trzesniewski 2005). Recent findings support the hypothesis that NCRs continue to improve on 
average well into adulthood. A meta-analysis of 92 longitudinal studies found that individuals 
increased in measures of extraversion, conscientiousness, and emotional stability, peaking 
between the ages of 20-40 (Roberts et al 2007). These findings suggest that the biological and 
social changes occurring between adolescence and young adulthood may lead to mean 
population increases in NCRs over this time period as individuals adopt the normative 
obligations of the traditional social institutions of adulthood (Roberts et al 2007; Helson et al. 
2002). In support of this hypothesis, Specht et al (2011) found that major life events (including 
job transitions, marriage, and divorce), resulted in significant changes in NCRs in the time period 
following the event in a national sample of German adults followed over 4 years.  With the 
lengthening of the transition from adolescence to adulthood, major changes to NCRs may 
continue to occur even later in younger cohorts compared to past cohorts as young adults 
continue to delay the age of entry into major social institutions including the workforce, 
marriage, and parenthood (Settersten & Ray 2010). This dynamic may enhance the significance 
of NCRs change in early adulthood for later life outcomes among more recent cohorts compared 
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to previous cohorts, who may have been relatively more established in their adult roles and NCR 
abilities at the same time period in the life course.  
 While the transition from adolescence to adulthood is generally associated with 
increasing psychological well-being and non-cognitive skills, the extent and direction of 
individual change during this period may vary based on specific individual and family factors 
(Galambos et al 2006). Shanahan et al (2014) proposes a life course model of change in NCRs by 
SES and early environmental characteristics. The life course model of the association between 
NCRs and SES follows a “chains of risk” pattern whereby attitudes and confidence in NCRs 
should build with each successful transition or experience over the life course, leading to 
divergent trajectories among individuals with differing socioeconomic and psychosocial 
resources over time (Kuh et al 2003). Adolescents in resource-rich environments, with strong 
social support systems, extracurricular activities, and mentorship opportunities may have more 
opportunities to develop the skills necessary to develop and achieve goals. These early successes 
(e.g. receiving positive feedback from teachers, peers and family; participating in and excelling 
at extracurricular activities and sports) may enhance an individual’s belief in their own abilities. 
Prior successes may motivate adolescents in supportive environments to further develop their 
problem solving and coping abilities in order to achieve future positive outcomes. Conversely, 
adolescents with fewer socioeconomic resources living in less stable or controllable 
environments may face greater structural constraints, which decreases opportunities to achieve 
desired goals. These individuals may learn from previous experiences to expect the futility of 
their own actions, which may dampen their motivation to enhance their NCR capacity in the 
future (Chamorro-Premuzic et al 2010).  These disparities may strengthen over time, leading to 
greater divergence in NCR capabilities by family SES from adolescence to young adulthood 
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(O’Rand 2009). This chains of risk life course model in the social variations of NCR trajectories 
in the transition to adulthood is used to contextualize expected change in NCRs over time and 
not for purposes of formal testing.  
 Despite existing hypotheses, the role of family and individual SES in the development of 
NCRs during the transition to adulthood has not yet been empirically tested using multiple 
measures of SES and NCRs in a large longitudinal nationally representative US sample. Further 
research must be done to determine the extent of change in NCRs from adolescence to 
adulthood, and whether family SES is associated with the development of NCRs in adulthood. In 
preliminary support of the lingering effects of early life environments on NCRs over time, Hsin 
and Xie (2012) found that maternal education was more strongly associated with NCR outcomes 
at age 14 than at age 5. However, this study examined NCR outcomes only from childhood to 
adolescence, necessitating further examination of whether and how early life family and school 
environments continue to influence the direction and extent of change in NCRs into young 
adulthood.  
  The amount and direction of change in NCRs may vary across different periods of the 
life course, and by the type of NCR being examined. Measures of impulsivity have been found to 
decline steadily from age 10 until at least age 30, while planfulness increases linearly with age 
from childhood to midlife. In contrast, self-esteem demonstrates a more complex association 
with age, declining in adolescence, rising throughout the transition to adulthood, and declining 
again in old age (Steinberg et al 2009). Although diverse types of NCRs have all been found to 
change to some extent over time, some factors such as conscientiousness and impulsivity appear 
to change more during the transition to adulthood as individuals acquire greater responsibilities 
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and exercise their independence, while self-perceptions such as self-esteem or perceived 
intelligence may be relatively more stable over time (Patton et al 2004).  
 While a growing body of research has demonstrated the malleability of NCRs across 
time, a disproportionate number of longitudinal studies of psychological functioning have relied 
on relatively high-SES and middle age samples to assess these relationships (Roberts et al 2007). 
This project seeks to address some of these shortfalls in the current literature by examining the 
associations between gender, race/ethnicity, socioeconomic status, and change in multiple NCR 
indicators in a diverse nationally representative U.S. sample.   
Research Questions and Hypotheses  
1. How much do NCRs change within individuals from adolescence to adulthood? 
2. Are family and respondent SES indicators associated with NCRs during the transition to 
adulthood? 
3. Are school and family contexts in adolescence associated with NCRs during the 
transition to adulthood? 
 The life course personality development model suggests that NCRs change significantly 
over time, particularly during the transition to adulthood. 1) I hypothesize that overall average 
levels of NCRs will increase throughout the time period as individuals mature and take on more 
adult responsibilities. However, the extent and direction of this change should vary significantly 
by individual characteristics, and by the type of NCR measured. 2) I predict that lower family 
and respondent SES will be associated with lower and decreasing NCRs during the transition to 
adulthood, as a result of accumulating structural constraints and disadvantages across the early 
life course. Conversely, greater family and respondent SES will be associated with stronger and 
increasing NCRs during the transition to adulthood, given that individuals from more privileged 
backgrounds should have experienced greater opportunities to build upon their NCR abilities 
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over time. 3) Third, I expect that strong family relationships and positive school environments 
during adolescence will be associated with higher and increasing NCRs during the transition to 
adulthood. Meanwhile, less supportive family support structures and adverse school factors will 
be associated with low and decreasing NCRs.  Figure 1.1 displays the conceptual model to be 
tested in chapter 2.  
 Based on the literature on gender and race/ethnicity and NCRs, I expect that men and 
racial minorities will face a disadvantage in trajectories of planfulness and active problem 
solving relative to women and whites, but that men and minorities will exhibit higher levels of 
NCRs related to self-perception, including perceived intelligence.  
Data and Methods  
 I use data from two waves of the National Longitudinal Study of Adolescent Health (Add 
Health). Add Health is a nationally representative, multistage stratified survey begun in 
adolescence, sampling students in grades 7 through 12 during the 1994-1995 school year. The 
sample is drawn from and clustered within 132 schools. I use data from Waves I and IV of Add 
Health. The Wave IV sample comprises a total of 15,701 respondents. Dropping all respondents 
without the focal variables of interest leads to a final sample size of 11,709 for each outcome. 
The primary source of missing data was missing parent interviews (which are necessary to 
measure adolescent household disadvantage) – among respondents interviewed in Wave IV, 
approximately 15% of participants did not have Wave I parent interviews (n=2,355). Information 
from the parent interviews was used to create the Wave I SES disadvantage scores. Additional 
sources of missing information include respondents missing sampling weights (904) or the 
Peabody vocabulary test (648). 
 To answer my three research questions, I will test the following models using 
multivariate regression analysis using Stata 15 to examine the associations between school and 
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family context and NCRs in adolescence and adulthood: 1) The first set of models will assess the 
associations between family and school environments and family SES with adolescent NCRs. 2) 
The second set of models will assess the associations between family and school environments 
and family and respondent SES with adult NCRs. 3) The final set of models will assess the 
associations between adolescent family and school environments and family and respondent SES 
with change in NCRs, controlling for baseline NCRs in adolescence. All models employ a multi-
level modeling strategy to assess the extent to which the variation in NCRs occurs between 
schools versus within schools in the sample. Figure 2.1 presents the conceptual model of the 
associations that will be tested in the analyses below. I will test the associations between 
adolescent and young adult contextual factors on NCR development during the transition to 
adulthood. 
 For all models I will employ Tobit regression models to account for the potential left and 
right censoring that occurs with bounded response-choice Likert scale items. Cases that fall at 
either end of the Likert scale all must take on the same minimum or maximum score value, when 
in actuality the true value of the latent construct for non-cognitive ability might be higher or 
lower. The Tobit model adjusts for the fact that NCR scores might have a wider distribution in 
the population if the Likert scale of response options included values beyond the bounded set of 
ordered categories available.  
 A Tobit model can be used to predict an outcome that is either censored from below or 
above. Tobit regression models produce coefficients predicting the effects of the independent 
variables on the uncensored latent variable, rather than the observed outcome. Although these 
models could also be estimated using OLS regression, OLS models would treat the imposed 
minimum and maximum values as the true upper and lower limits of NCR ability. The OLS 
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approach may lead to inconsistent estimates of the population parameters even as sample size 
increases in cases of left or right censoring (Tobin 1958; Long 1997; McDonald & Moffit 1980).  
Sensitivity analyses will be conducted to gauge the robustness of Tobit model results, using both 
mixed linear regression and mixed ordinal logistic regression models.   
Measures  
Dependent Variables  
Non-Cognitive Resources  
 This study will examine the correlates of four separate non-cognitive resource measures 
(described in further detail in chapter 1). Each of these four items was asked at repeated time-
points in Waves I and Waves IV of Add Health. Non-cognitive items that were asked at only 
Wave I or Wave IV, or with variations in questionnaire wording across waves were excluded 
from the analysis. Below I list the questionnaire items used for each NCR indicator. Higher 
scores represent greater levels of positive non-cognitive functioning.  
 1) Attractive Personality  
“How attractive is the respondent's personality?” Responses range from 1-5. [Interviewer-rating.]  
 2) Perceived Intelligence  
“Compared with other people your age, how intelligent are you?” Responses range from 1-6.  
 3) Planfulness  
“When making decisions, you usually go with your ‘gut feeling’ without thinking too much 
about the consequences of each alternative.” Responses range from 1-5. The item is reverse-
coded such that higher scores reflect greater levels of planfulness.  
 4) Active Problem Solving  
“I go out of my way to avoid having to deal with problems in my life.” Responses range from 1-
5. The item is reverse-coded such that higher scores reflect greater active problem solving. 
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 Table 2.1a shows the distributions of the NCR outcome variables. The average score for 
each non-cognitive item skews slightly towards the higher end of the distribution. For instance, 
the mean score for attractive personality is a 3.58 on a 5-point scale, while the mean score for 
planfulness at Wave I is just under 3 on a 5-point scale. The mean score for perceived 
intelligence in adolescence is 3.87 on a 6-point scale. The mean values for all four measures are 
greater at Wave IV than at Wave I. While the mean score for attractive personality increases only 
slightly from 3.58 to 3.60 across the time periods, the means score for active problem solving 
increases from 2.85 to 3.46.  
Change in NCRs  
 I employ change scores to evaluate the predictors of change in each of the domains of 
NCRs over time. To operationalize change in NCRs, I assign each respondent a change score for 
each type of NCR by subtracting their Wave I score from their Wave IV score on each of the 
four items. The change scores are continuous variables ranging from -4 to 4 for attractive 
personality ratings, planfulness, and active problem solving. The perceived intelligence change 
scores range from -5 to 5. A positive change score indicates an increase in a type of NCR from 
adolescence to adulthood, a negative change score indicates a decrease in a domain of NCR from 
adolescence to adulthood and a score of 0 indicates stability across the two waves.  The change 
scores reflect intra-individual deviation over time. Correlations between Wave I and Wave IV 
NCRs are modest (0.09-0.34), suggesting significant change in NCRs over time (see Chapter 1 
table 1.1c).  All models examining change score outcomes will control for baseline NCRs at 
Wave I.   
 Table 2.1b shows the univariate distributions for the NCR change scores. Between 
adolescence and adulthood, the average respondent experiences an increase in NCRs over time. 
The average level of intra-individual change varies between the types of NCR measures. 
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Respondents experience the greatest average intra-individual change in active problem solving 
ability with a mean change score of 0.61, followed by planfulness, with a mean change score of 
0.44. The average level of intra-individual change for attractive personality scores and perceived 
intelligence is relatively lower (0.02-0.04). The standard deviations of NCR change scores 
indicate substantial variation in the direction and extent of change in NCRs over time. Standard 
deviations for the change scores range from 1.15 for attractive personality to 1.37 for 
planfulness.  
Independent Variables  
Adolescent SES (Wave I) 
 A household disadvantage index was created for adolescence (Wave I) based on four 
binary disadvantage indicators. For Wave I, I use parent difficulty paying bills, parent welfare 
receipt, single parent household, and parent unemployment. The adolescent household 
disadvantage index ranges from 0-4, with higher scores indicating greater levels of household 
disadvantage. A binary indicator of parent college degree attainment (1=at least one parent with 
a college degree) will also be used to capture effects of household SES advantages in 
adolescence.  
Adult SES (Wave IV) 
 A household disadvantage index was created for adulthood (Wave IV) based on four 
binary disadvantage indicators. For Wave IV, I use low respondent household income (bottom 
quartile), welfare receipt, respondent difficulty with paying bills, and respondent unemployment. 
The adult household disadvantage index ranges from 0-4, with higher scores indicating greater 
levels of disadvantage. A binary indicator of respondent college degree attainment (1=College 
degree by Wave IV) will also be used to capture effects of household SES advantages in 
adulthood. 
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Parent-Family Connectedness Scale  
 An average summary score for parent-family connectedness was created based on a 
previously constructed measure of family relationship quality using data from the Add Health 
sample (Mueller 2009). The summary measure represents the average score on five items based 
on the adolescent’s rating of family relationship quality. Items were taken from the Wave I in-
home respondent survey.  The composite score ranges from 1-5, with higher scores indicating 
greater average levels of parent-family connectedness. The summary score has an inter-item 
reliability rating of 0.78, indicating strong internal consistency for the items that make up the 
index. Confirmatory factor analysis showed further support for the five-factor model with a CFI 
score of >0.95 (see table 2.3 for more index fit statistics). The items listed below were included 
in the parent-family connectedness scale. Responses range from 1(not at all) to 5(very much).  
 -Family Pays Attention- How much do you feel that your family pays attention to you? 
 -Family Understands- How much do you feel that people in your family understand you? 
 -Have fun together- How much do you feel that you and your family have fun together? 
 -Parent Closeness- -How close do you feel to your mother/father 
 -Parents Care- How much do you feel that your parents care about you?  
School-Level Measures 
 The following items were constructed from the Add Health Wave I in-school surveys by 
aggregating reports from school census measures. The in-school surveys were used to construct 
the school-level items rather than the in-home interviews because all students present that day 
completed the in-school survey (N~90,000) compared to the in-home interview (N~20,000), 
making responses from the in-school survey more representative of school-level characteristics.  
  A school disadvantage index was constructed from in-school surveys by aggregating 
respondent reports of disadvantage at the school level. A binary disadvantage indicator was 
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created for each item to identify whether each school was in the top quartile of prevalence for 
each disadvantage indicator. The in-school survey includes student reports of welfare receipt, 
parent education, parent unemployment, and single parent households. Taking the sum of these 
four binary measures produced a school disadvantage index for each school with a range of 0-4.  
 A school connectedness score was created based on a previously constructed measure of 
school-level contextual effects for the Add Health sample (McNeely et al 2002). The summary 
measure represents the average score on five indicators for each school.  The composite score 
ranges from 1-5, with higher scores indicating greater average levels of school connectedness. 
The composite index has an inter-item reliability rating of 0.89, and confirmatory factor analysis 
yielded a CFI score of >0.95, indicating that the measures included in the summary score 
represent a single underlying latent construct (see table 2.4). The following items were included 
in the school connectedness scale. Responses range from 1(strongly disagree) to 5(strongly 
agree).  
 -Feel part of school- How much do you agree or disagree with the following statement: 
You feel like you are a part of your school. 
 -Happy at this school- How much do you agree or disagree with the following statement: 
You are happy to be at your school. 
 -Teachers at this school are fair- How much do you agree or disagree with the following 
statement: the teachers at your school treat students fairly.  
 -Feel safe at this school- How much do you agree or disagree with the following 
statement: You feel safe in your school.  
 -Feel close to people at this school- How much do you agree or disagree with the 
following statement: You feel close to people in your school. 
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 A measure of low school extracurricular participation was created that captures the 
percent of students at a school who participate in any extracurricular activities. This measure was 
coded such that schools in the top quartile for student non-participation received a score of 1 and 
schools with lower rates of inactivity received a score of 0 (McNeely et al 2002). 
 A measure of school disorder was created based on a previously validated measure of 
Add Health school-level contextual effects (McNeely et al 2002). The summary measure 
represents the average score on the following four items for each school.  The composite score 
ranges from 0-4, with higher scores indicating greater average levels of school disorder. The 
measure has an inter-item reliability rating of 0.84, and confirmatory factor analysis for the four-
item model yielded a CFI score of >0.95, indicating that each of the individual items maps onto a 
single latent construct (See table 2.4). The following items were included in the composite score. 
Responses range from 0 (never) to 4 (every day).  
 -Trouble getting along with teachers- Since school started this year, how often have you 
had trouble: getting along with your teachers? 
 -Trouble getting along with students- Since school started this year, how often have you 
had trouble: getting along with other students? 
 -Trouble getting homework done- Since school started this year, how often have you had 
trouble: getting your homework done?  
 -Trouble paying attention in school- Since school started this year, how often have you 
had trouble: paying attention in school?  
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Control Variables 
Demographic Factors 
-Race/ethnicity- This item is based on respondents’ self-identified race and Hispanic ethnicity. 
Four racial/ethnic categories are created: non-Hispanic white (reference category), Hispanic (any 
race), non-Hispanic black, and other race.  
-Other demographic factors include a continuous measure of age, a dichotomous measure for 
gender (1=female), a dichotomous measure for immigrant status (1=first generation), and a 
dichotomous measure of marital status (1= ever married at Wave IV).  
Objective Measures of Cognition (Wave I) 
-Peabody Vocabulary Test Score - Because NCRs correlate with intelligence, the respondents’ 
Wave I Peabody vocabulary test score will be controlled for to eliminate the possibility of 
confounding. Although the Peabody vocabulary test is a measure of verbal intelligence and is not 
considered as broad as a standard IQ test, Zagar and Mead (1983) found that the Peabody test 
clusters well as a measure of general intelligence compared to other IQ tests. Correlations 
between the Peabody vocabulary test scores and NCRs are modest, ranging from 0.13- 0.29.  
 Table 2.1c shows the distributions of the basic demographic variables for the sample. The 
average age at Wave IV is around 28. Just under half the sample is female. The average Peabody 
vocabulary score is just over 100. Approximately 4% of the sample is first-generation immigrant. 
67% of the sample is white, 18% black and 11% Hispanic. Just under 60% of the sample is 
married by Wave IV. Table 2.1d shows the distributions of family and school characteristics. 
The average Wave I disadvantage score is 0.51, while the average Wave IV score on the 
disadvantage index is 0.74. This difference partially reflects the fact that differing variables are 
used to capture disadvantage in adolescence compared to adulthood, which results in differing 
inclusion criteria across the two waves. For example, 32% of the Wave IV respondents are 
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categorized as having a household income in the bottom quartile. Household income is not used 
as a measure of household disadvantage in adolescence to maximize the sample size of 
respondents with valid household indicators based on the parent survey. Approximately 20% of 
the sample respondents have at least one parent who graduated college. At Wave IV, around 
32% of the respondents have obtained a college degree or higher, demonstrating 
intergenerational mobility in educational attainment across the parent and adult child 
generations. 
 Respondent ratings of child-family connectedness in Wave I are overall relatively high, 
with an average score of 3.86 on a five-point scale. The average school level disadvantage score 
is 1.12 on a four-point scale. The mean school connectedness score is 3.57 on a four-point scale. 
The minimum school-level average score for school connectedness is 3.13, with a maximum 
average score of 4.42, suggesting minimal variation in perceived connectedness across schools. 
Across schools, the average percent of students with no extracurricular activities is 15.81%, 
although this percent varies widely from 0% at the most active schools to 48% at schools with 
the least active students. The mean score for school disorder is 1.6 on a scale ranging from 0-4. 
The highest average school disorder score at any school is 2.20 out of 4.  
Results  
Bivariate Results  
 Figures 2.2a-d present the extent of NCR change from Wave I to Wave IV by key socio-
demographic characteristics.  Figure 2.2a demonstrates the extent of NCR change for men versus 
women and blacks compared to whites. Both men and women experience significant increases in 
planfulness and active problem solving ability over time with women outperforming men at both 
time periods. While women outperform men on attractive personality and score similarly to men 
on perceived intelligence at Wave I, women experience a net decrease in these NCRs over time. 
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The descriptive findings by gender support the expectation that women may experience a decline 
in some key self-perceptions during the transition to adulthood.  
 Whites score higher on average for Wave I and Wave IV attractive personality, 
planfulness, and active problem solving compared to Blacks. Blacks experience a steeper 
increase in all NCRs over time compared to whites. Blacks score higher on perceived 
intelligence at Wave I and experience a greater increase in perceived intelligence scores over the 
transition to adulthood compared to whites. The descriptive trends support the hypothesis of 
mixed findings for NCRs by race, and demonstrate that respondents who score lower on NCRs in 
adolescence may be more likely to experience a steeper increase in NCRs over time due to 
ceiling effects in the Likert-scale scoring for respondents who already exhibit strong scores at 
baseline. 
 Figure 2.2b presents the time trends in NCRs by adolescent SES. While disadvantaged 
and non-disadvantaged adolescents both experience significant increases in all NCRs over time, 
adolescents with no disadvantages score higher on all NCRs at both time periods compared to 
adolescents with two or more household disadvantages.  Respondents with parents who received 
a college degree experience a flat trend in their perceived intelligence and attractive personality 
ratings over time. However, at both time periods, their scores for all NCRs are significantly 
greater than for respondents whose parents did not graduate from college. The flat trend for some 
NCRs among more privileged adolescents likely reflects ceiling effects on the Likert response 
scale. 
 Figure 2.2c presents the time trends in NCRs by adult SES. Respondents with lower adult 
disadvantages and who graduated college by Wave IV score higher on all NCRs in both 
adolescence and adulthood compared to their lower-SES counterparts. These trends likely reflect 
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the importance of strong adolescent NCRs for SES achievement in adulthood. The unadjusted 
descriptive NCR trends by respondent SES also may reflect the fact that adolescents with greater 
household SES are more likely to have strong NCRs over time, and more likely to achieve higher 
SES in young adulthood.  
 Figure 2.2d presents the time trends in NCRs by select school and family factors. 
Respondents who attended schools with low levels of socioeconomic disadvantage score higher 
on NCRs at both time periods compared to respondents from highly disadvantaged schools. 
However, respondents from families with high levels of connectedness experience a net 
downward trend in perceived intelligence, attractive personality, and planfulness over time. The 
respondents with high family connectedness still score higher on average on all NCRs at Wave 
IV compared to respondents from families with low levels of connectedness in adolescence, so 
these downward trends may represent regression to the mean or ceiling effects, rather than a 
fundamental loss of key NCR skills among adults from supportive families. Overall the 
descriptive bivariate results demonstrate significant associations between the variables of 
interest, necessitating further exploration using multivariate regression analysis.  
Multivariate Regression Results  
Wave I Results  
 Table 2.2a presents the multivariate regression models testing the associations between 
adolescent socioeconomic and contextual factors and NCRs at Wave I. The results show 
important associations between family SES and NCRs. Greater adolescent household 
disadvantage is associated with lower scores for attractive personality and perceived intelligence 
in adolescence (p<0.05). Parent college educational attainment is associated with higher scores 
for all adolescent NCRs (p<0.05). Greater child-family connectedness is associated with higher 
scores for all NCRs, except active problem solving (p<0.001). Random effects results 
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demonstrate that 5-7% of the variance in levels of attractive personality ratings, perceived 
intelligence, and planfulness can be explained by school-level clustering, whereas 3% of the 
variance in active problem solving can be explained by school-level factors. Overall, the results 
suggest that a moderate proportion of variance in NCR abilities in adolescence can be explained 
by school-level clustering.   
 The results for Wave I also demonstrate important findings by socio-demographic 
characteristics. Compared to males, being female is associated with higher scores for attractive 
personality, planfulness, and active problem solving in Wave I (p<0.001). African American race 
is associated with higher scores for perceived intelligence (p<0.001), but lower scores for active 
problem solving compared to whites (p<0.01). A higher score on the Peabody vocabulary test is 
associated with higher scores for all Wave I NCRs (p<0.001).  Supplementary models excluding 
Peabody vocabulary scores show slightly stronger results for the effect of household 
disadvantage and parent education on NCRs, suggesting that Peabody vocabulary scores partially 
mediate the association between family SES and NCRs at Wave I (results not shown). The Tobit 
regression results are substantively the same as results from supplementary models employing 
ordinal logistic regression and linear regression (not shown).  
Wave IV Results 
 Table 2.2b presents the multivariate regression analysis models testing the associations 
between socioeconomic and contextual factors and NCRs in adulthood. The results show 
significant associations between parent and respondent SES and adult NCRs. Parent college 
degree attainment is associated with greater perceived intelligence in adulthood (p<0.01). The 
significant findings for adolescent SES demonstrate at least some lingering effects of early life 
social status over and above respondent socioeconomic achievement in adulthood. Respondent 
SES is also significantly associated with NCRs in adulthood. Greater household disadvantage in 
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Wave IV is associated with lower scores for all NCR outcomes (p<0.05). Respondent college 
degree attainment is associated with higher scores for all NCRs (p<0.01).  
 The results demonstrate significant associations between adolescent school factors and 
NCRs in adulthood. Higher average adolescent school connectedness is associated with lower 
attractive personality ratings in adulthood, possibly reflecting ceiling effects or regression to the 
mean (p<0.01). Low school clubs participation is associated with lower attractive personality 
ratings and lower active problem solving ability in adulthood (p<0.05). A greater average school 
disorder score in adolescence is associated with lower perceived intelligence in adulthood 
(p<0.05).  The random effects results demonstrate that approximately 3-4% of the variance in the 
Wave IV NCR outcomes can be explained by school-level factors.  Supplemental mixed linear 
regression models show substantively similar results (not shown). Additional sensitivity tests 
controlled for wave IV interviewer race, gender, and education level for the attractive personality 
outcomes. Having a female interviewer was associated with a slightly higher wave IV attractive 
personality rating (b = 0.229; p<0.00) and each additional level of  interviewer educational 
attainment was also associated with a higher wave IV attractive personality rating (b = 0.02; p 
<0.01). Interviewer race/ethnicity was not significantly associated with attractive personality 
ratings. The results suggest that interviewer characteristics are an additional significant 
determinant of attractive personality ratings in adulthood. However, the associations between 
respondent SES, gender, and school and family characteristics and attractive personality in 
adulthood do not shift much after adjusting for interviewer characteristics.  
Change Score Results  
 Table 2.2c presents the mixed linear regression results for the NCR change score 
outcomes. Adjusting for baseline adolescent NCR scores at Wave I, household disadvantage in 
Wave IV is associated with decreasing levels of all NCRs over time, while respondent college 
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educational attainment is associated with increasing levels of all NCRs over time (p<0.05). 
Greater average school connectedness is associated with increasing active problem solving 
ability during the transition to adulthood (p<0.1). Low school clubs participation is associated 
with decreasing attractive personality and active problem solving (p<0.1). School-level factors 
account for 2-4% of the variance in NCR change scores.  As a sensitivity test, the change score 
models were re-run after excluding individuals with the lowest or highest score for each NCR 
item at wave I to see whether these respondents were driving the results shown in table 2.2c. The 
direction and magnitude of the associations between the socio-demographic factors and NCR 
change scores are essentially the same before and after excluding the respondents at the floor or 
ceiling of NCR values in adolescence. The sensitivity analyses demonstrate the change score 
results are robust to inclusion or exclusion of the best and worst performers for adolescent NCRs.  
Discussion 
 This study assessed the associations between family and respondent SES, parent and 
school factors, and NCRs in adolescence and adulthood, as well as change in NCRs over time.  
The first aim of the paper was to assess the direction and extent of change over time in NCRs 
from adolescence to adulthood. The results show an average increase in all four NCRs over time. 
However, the average level of increase was greater for planfulness and active problem solving, 
and more modest for perceived intelligence and attractive personality ratings. The change scores 
were normally distributed in the sample, suggesting that while the average respondent 
experiences increasing NCRs during the transition to adulthood, the direction and level of change 
also varies greatly by individual socio-demographic characteristics and environmental factors. 
These findings confirm that NCRs do change significantly within individuals during this time 
period of the life course, validating the need to assess the potential correlates of NCR trajectories 
during the transition to adulthood.   
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 The second aim of the paper was to assess the associations between family and 
respondent SES with NCRs in adolescence and adulthood, and change in NCRs over time. 
Greater adolescent household SES disadvantage was associated with worse performance on 
attractive personality ratings and perceived intelligence in adolescence, while parent college 
attainment was associated with stronger performance all four adolescent NCRs. Parent college 
attainment remained associated with greater perceived intelligence in adulthood, while greater 
adolescent SES disadvantage was associated with declining active problem solving over time. 
Respondent SES disadvantage in adulthood was associated with worse performance on all adult 
NCRs, and declining NCRs over time, while respondent college degree attainment was 
associated with increasing NCRs over time. The results demonstrate that as expected, both 
family and respondent SES matter for the development of NCRs, and for trajectories of NCRs 
over time.  
 The final aim of the paper was to assess the associations between adolescent family and 
school characteristics with NCRs from adolescence to adulthood. Greater child-family 
connectedness was associated with better NCR scores in adolescence. However, child-family 
connectedness was not associated with outcomes in adulthood, or with trajectories of NCRs over 
time during the transition to adulthood. It is possible that the influence of a positive family 
environment on NCR development during the transition to adulthood may operate indirectly 
through adult SES or other contemporaneous individual characteristics. Further research needs to 
be done to better understand whether positive family factors influence later life NCR outcomes 
via indirect pathways.   
 School-level factors were not associated with adolescent NCRs. However, greater 
average adolescent school connectedness was associated with increasing active problem solving 
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ability over time after adjusting for baseline NCR scores in adolescence. Lower mean school 
extracurricular participation was associated with declining active problem solving and attractive 
personality ratings during the transition to adulthood. The findings for school-level factors 
suggest that school environments may be more important for the development of NCRs during 
the transition to adulthood rather than in adolescence. The findings for the effect of adolescent 
school environments demonstrate lingering effects of adolescent contexts for NCR development 
over time. The findings also demonstrate that school-level environments shape NCR trajectories 
even after controlling for individual characteristics. 
 I find support for the first hypothesis that individuals experience significant change in 
NCRs over time.  Although the average NCR change scores are not large in magnitude, the 
normal distributions of the change scores demonstrate that a meaningful percent of the sample 
experiences intra-individual change in NCRs in both directions from adolescence to adulthood.  
While the level and extent of change is on average stronger for active problem solving and 
planfulness compared to attractive personality and perceived intelligence, overall each NCR 
measure demonstrated significant levels of intra-individual change over time.  
 I also find support for the second hypothesis that family SES influences NCRs in both 
adolescence and adulthood, and that adult SES significantly influences NCR trajectories during 
the transition to adulthood. As expected, having more highly educated parents and obtaining 
greater educational credentials in young adulthood were both linked with strong and increasing 
NCRs during the time period, while adolescent and adult SES disadvantages were associated 
with low and decreasing NCRs over time. The findings highlight the importance of considering 
possible variations in NCR trajectories by social status characteristics.  
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 Finally, I find support for the hypothesis that school and family factors significantly 
influence NCRs in both adolescence and adulthood. While the direct role of family 
connectedness on NCRs appears limited to the adolescent time period, the school-level factors 
exerted a greater influence on NCRs in adulthood. The random effects models suggest that a 
moderate amount of the variance in NCRs in adolescence takes place among students within the 
same school setting, although this diminishes somewhat in adulthood. Further research should be 
done to investigate additional school-level factors to determine the mechanisms linking school-
level contextual factors to the development of NCRs over time.   
 As expected, the results demonstrate significant variations in NCR outcomes by gender 
and race/ethnicity, as well as other key socio-demographic characteristics including marital 
status and immigration status.  In adolescence, female gender is associated with higher levels of 
attractive personality, planfulness, and active problem solving. By adulthood, being female is 
associated with lower perceived intelligence compared to men. These findings support the 
hypothesis in the literature that differential gender socialization and gendered expectations may 
lead to lower self-perceptions among women, but greater levels of conscientiousness and 
agreeableness, and that these gender disparities increase from adolescence to adulthood.  It 
appears that differential socialization experiences between men and women during the transition 
to adulthood may lead young women to view their own internal capabilities differently compared 
to their male peers.  
 The findings also show support for the hypothesized differences in NCRs by 
race/ethnicity discussed in previous literature. Being African American is associated with lower 
active problem solving in adolescence, but increasing perceived intelligence and attractive 
personality ratings over time. These mixed findings show that as expected, differences in group 
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comparisons and ethnic identity may lead to higher self-perceptions for minorities compared to 
whites, while structural barriers and socioeconomic disparities by race dampen other NCRs such 
as problem solving ability.  
Conclusion 
 Many scholars have become increasingly interested in better understanding what factors 
promote increasing NCRs over the transition from adolescence to adulthood, and which NCRs 
are most amenable to interventions during this time period. The findings from this paper offer 
some preliminary answers to these overarching questions.  
 First, while all the NCRs demonstrated significant change over time, the extent of change 
varied significantly across the types of NCRs. Therefore, using a summary index of NCRs may 
lead to inaccurate conclusions about the malleability of individual NCRs. In particular, NCRs 
that measure facets of conscientiousness including planfulness and active problem solving ability 
appear more malleable during the transition to adulthood than measures of self-perception and 
agreeableness. This aligns with previous small scale psychological studies showing that aspects 
of conscientiousness such as impulse control and industriousness increase to a greater extent 
during the transition to adulthood than other psychosocial characteristics including emotional 
stability, social vitality, or agreeableness (Roberts & Mroczek 2009).  
 The development of conscientiousness appears to be more strongly influenced by 
maturational and developmental processes as individuals take on increasing adult responsibilities 
compared to other types of NCRs. As individuals enter into new social roles during the transition 
to adulthood, traditional institutions such as work, marriage, and family exert increased social 
control over behavior and alter social norms surrounding role expectations, which may alter 
levels of self-control and responsibility over time (Roberts, Wood, & Bogg 2009) Facets of 
conscientiousness may also be more effectively ‘taught’ through major experiences and via role 
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models who demonstrate appropriate behavior. New research in organizational behavior 
psychology finds that timeliness and attention to detail can be enhanced among employees 
through positive reinforcement by managers and through team-building activities that increase 
social investments in the workplace (Tasselli, Kilduff, & Landis 2018). Therefore, intervention 
programs aimed at fostering NCRs from adolescence to adulthood should focus primarily on 
techniques and opportunities that will enhance conscientiousness in order to improve future 
outcomes later in the life course.  
 Conscientiousness in particular has been demonstrated to be a particularly crucial 
psychosocial predictor of later life well-being, even more so than other NCRs (Specht et al 2011; 
Shanahan et al 2014). Thus, developing and strengthening planfulness and active problem 
solving abilities during the transition to adulthood may have greater impacts on later life well-
being. This paper offers support for the hypothesis that conscientiousness is not simply ingrained 
in individuals, but can develop and strengthen over time in supportive social and environmental 
contexts. 
 Second, the results demonstrate that NCR change patterns during the early period of the 
life course vary significantly by socio-demographic characteristics and school and family factors 
in adolescence. Parent and respondent socioeconomic advantages are significantly correlated 
with increasing NCRs during the transition to adulthood. One of the most important interventions 
to enhance NCRs (including and perhaps especially conscientiousness) in young adulthood 
would be to alleviate household poverty during the adolescent years. Even after controlling for 
adult SES factors, adolescent school context and family SES both continue to have lingering 
effects on NCR trajectories during early of adulthood.  Greater economic supports and greater 
parent education may have cascading effects on the adolescent family and school environment 
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by decreasing parent stress and strain, increasing the time available for parents and children to 
spend together on enriching activities, and by providing opportunities for families to attend 
schools in neighborhoods with greater resources to support after-school activities and school 
connectedness.  
 A second important intervention would be to increase opportunities for students from all 
backgrounds to attend and complete college. College completion was significantly associated 
with NCR trajectories during this time period, likely because of the additional opportunities a 
college education provides to enhance critical thinking and organizational skills, and due to the 
fact that a college degree improves the likelihood of being employed in occupations with greater 
prospects for creative thinking and soft skills development.  
 In addition to individual-level interventions, future programing should work to increase 
school cohesion and foster a strong school-wide culture of extracurricular participation, rather 
than focusing solely on individual actions of specific students within the school. School 
contextual factors including the percent of students participating in extracurricular activities and 
the extent to which students in the school felt connected to one another influence NCR 
trajectories during the transition to adulthood. These findings suggest that even if a specific 
student joins clubs or behaves well in class, these individual-level actions may not be enough to 
fully support the development of strong NCRs in the face of an overall unengaged and inactive 
student body.  
 Future interventions aimed at increasing NCRs should focus on facets of 
conscientiousness in particular as opposed to other types of NCRs, since these factors appear to 
be the most amenable to change during the early life course, and have also been found to be 
strong predictors of later life outcomes. Females, college educated respondents, and married 
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individuals experienced greater relative increases in planfulness and active problem solving 
during the transition to adulthood, while adolescent and adult disadvantage and low school clubs 
participation were negatively associated with the development of planfulness and active problem 
solving over time. Future interventions may need to target adults with lower educational 
attainment, males, and singles in order to enhance the development of conscientiousness during 
the transition to adulthood among these groups.  
 This paper is associational in nature and cannot uncover the causal relationships between 
these measures. Additionally, the analysis does not allow for an assessment of the influence of 
the pre-adolescent life course (such as infancy and early childhood). Prior research has 
demonstrated that family and environmental factors during these time points in the life course 
significantly influence the development of NCRs. However, the prospective analysis of social 
factors in adolescence and NCRs in adulthood shown in this paper offers a stronger assessment 
of the long-term effects of early life factors on NCRs into the adult years than previous cross-
sectional assessments. An additional limitation of this analysis is that respondent SES was 
measured concurrently with measures of adult NCRs. It is therefore impossible to determine 
whether adult SES precedes the development of adult NCRs, or whether adult NCRs drive adult 
SES. Future studies should utilize waves IV and V of Add Health to better assess the direction of 
this association. 
 This paper offers several major contributions to the literature on socioeconomic status 
and NCRs over the life course. First, this paper contributes a sociological approach to 
investigations of the contextual factors linked to the development of NCRs. This project is 
unique in that it is explores socioeconomic, school, and family contexts in adolescence as 
predictors of multiple categories of NCRs in both adolescence, and adulthood. Further, this paper 
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takes a life-course perspective to assess the predictors of NCRs at multiple developmental time 
periods, and change in NCRs over time, while most other studies have explored the correlates of 
NCRs at only one developmental time period, such as childhood or middle age. Finally, most 
other research on the causes of NCRs has been limited to small at-risk intervention samples or 
very young or middle age samples and are not representative of the distribution of NCRs in the 
population as a whole at the national level during adolescence and young adulthood. This 
analysis of the longitudinal Add Health data offers additional evidence of the population patterns 
in NCR development across the early life course.  
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Figure 2.1 Conceptual Model  
 
  
 
 
Table 2.1a NCR Variables (N=11,709)* 
  Mean  SD Min Max  
Wave I NCRs  
Attractive Personality 3.58 0.84 1 5 
Perceived Intelligence  3.87 1.10 1 6 
Planfulness  2.99 1.13 1 5 
Active Problem Solve 2.85 1.06 1 5 
Wave IV NCRs 
Attractive Personality 3.60 0.87 1 5 
Perceived Intelligence  3.91 1.02 1 6 
Planfulness  3.43 1.04 1 5 
Active Problem Solve 3.46 0.96 1 5 
*Results are weighted  
 
Table 2.1b Change Scores (N =11,709)* 
Change Scores  Mean SD Range 25th % 50th% 75th% 
Attractive Personality  0.02 1.15 -4 to 4  -1 0 1 
Perceived Intelligence  0.04 1.20 -5 to 5  -1 0 1 
Planfulness   0.44 1.37 -4 to 4  0 0 1 
Active Problem Solve  0.61 1.33 -4 to 4  0 1 2 
*Results are weighted 
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Table 2.1c Demographic Variables (N=11,709)* 
  Mean/Proportion SD  
Age 28.14 1.79 
Married  59.11%   
Female 48.92%   
Peabody Vocabulary Test 101.56 14.54 
Immigrant 3.68%   
Race/Ethnicity      
White  67.70%   
Black  18.10%   
Hispanic  11.24%   
Other  2.95%   
*Results are weighted    
 
Table 2.1d Family and School Variables (N=11,709)* 
  Mean/Proportion SD  Min Max 
Individual-Level Items 
Wave I Disadvantage Index  0.504 0.86 0 4 
Difficulty Pay Bills 16.48%       
Welfare Receipt  8.15%       
Parent Unemployment 7.23%       
Single Parent Household  21.64%       
Parent College Graduate 20.60% 0.41 0 1 
Wave IV Disadvantage Index  0.74 0.95 0 4 
Difficulty Pay Bills  17.69%       
Welfare Receipt  21.34%       
Respondent Unemployment  4.59%       
Low Income  32.20%       
Respondent College Graduate  32.21% 0.46 0 1 
Child- Family Connectedness  3.86 1 1 5 
Parents Care  3.53 1 1 5 
Parent Closeness  4.52 0.8 1 5 
Family Pays Attention  3.9 0.92 1 5 
Family Understand you  3.57 1.02 1 5 
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Family have fun together  3.71 1.03 1 5 
School-Level Items 
 School Disadvantage Index  1.12 1.31 0 4 
Mean % Welfare Receipt  0.96% 1.07% 0.00% 7.22% 
Mean % Parent <HS  14.75% 8.27% 0.00% 47.16% 
Mean % Parent Unemployment  7.16% 3.88% 0.00% 25.94% 
Mean % Single Parent Household  23.47% 8.47% 2.82% 47.68% 
Mean School Connectedness 3.57 0.19 3.13 4.42 
Feel Part of this School 3.53 0.2 3.18 4.44 
Feel close to people at school 3.54 0.16 3.14 4.29 
Happy at this school 3.54 0.23 2.79 4.53 
Teachers at school are fair  3.39 0.2 2.68 4.42 
Feel Safe at this school 3.66 0.29 2.83 4.6 
Mean % No Extracurriculars  15.81% 4.61% 0.00% 48.0% 
Mean School Disorder 1.6 0.22 0.61 2.2 
 Trouble Get Along with Teachers  1.22 0.21 0.54 1.86 
 Trouble Get Along with Students 1.56 0.29 0.62 2.41 
 Trouble Get Homework Done  1.8 0.17 0.66 2.38 
 Trouble Pay Attention in Class 1.82 0.14 0.59 2.41 
*Results are weighted  
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Figure 2.2a NCR Change by Gender and Race  
 
 
 
 
Figure 2.2b NCR Change by Family SES  
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Figure 2.2c NCR Change by Respondent SES  
 
 
 
 
Figure 2.2d NCR Change by Family and School Factors 
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Table 2.2a Correlates of Non-Cognitive Resources in Adolescence, Tobit Regression (N= 11,709)* 
  
Attractive  
Personality   
Perceived 
Intelligence  Planfulness  
Active 
Problem 
Solving  
Age  0.0194* 0.0265* 0.0502*** 0.0521*** 
  (0.00898) (0.0110) (0.0127) (0.0123)    
Female (ref = Male) 0.219*** 0.0500 0.292*** 0.151*** 
  (0.0276) (0.0301) (0.0308) (0.0287)    
Race/Ethnicity (ref = White)        
Black -0.0682 0.304*** 0.0848 -0.126**  
  (0.0466) (0.0461) (0.0665) (0.0474)    
Hispanic -0.0226 -0.0450 0.0491 -0.0731    
  (0.0397) (0.0448) (0.0748) (0.0452)    
Other  0.0562 0.168+ 0.0833 -0.169*   
  (0.0618) (0.0858) (0.0984) (0.0709)    
Foreign Born (ref = US Born) 0.150* 0.0723 0.0985 0.202**  
  (0.0672) (0.0707) (0.0899) (0.0615)    
Peabody Vocabulary Test  0.00926*** 0.0248*** 0.0161*** 0.0128*** 
  (0.000809) (0.00156) (0.00121) (0.00116)    
Wave I Disadvantage Index  -0.0418** -0.0440* -0.0128 -0.0300  
  (0.0154) (0.0171) (0.0231) (0.0207)    
Parent College (ref = < College) 0.119*** 0.308*** 0.0577+ 0.0954** 
  (0.0310) (0.0326) (0.0349) (0.0342)    
Child-Family Connectedness 0.119*** 0.200*** 0.199*** 0.0151    
  (0.0193) (0.0206) (0.0300) (0.0231)    
School Disadvantage Index  -0.00457 0.0239 -0.00130 -0.0113    
  (0.0311) (0.0268) (0.0412) (0.0179)    
Average School Connectedness 0.0595 0.0548 0.182 0.164 
  (0.178) (0.146) (0.273) (0.0959)    
Q1 School Clubs (ref = Q2-Q4) -0.0370 -0.0388 -0.0931 0.00568    
  (0.0810) (0.0940) (0.148) (0.0589)    
Average School Disorder 0.0902 0.291 -0.189 -0.0793    
  (0.196) (0.217) (0.319) (0.102)    
_cons 1.150 -0.890 -1.487 -0.438    
  (0.784) (0.738) (1.110) (0.671)    
Random Effects Parameter Estimates  
scid: identity         
var (_cons)  0.0647*** 0.056*** 0.119* 0.033*** 
  (0.008) (0.0167) (0.041) (0.006)    
var (e.dep var)  0.867*** 1.118*** 1.559*** 1.286*** 
  (0.042) (0.0294) (0.042) (0.0393)    
ICC  0.07 0.05 0.07 0.03 
Standard errors in parentheses; *Results are weighted; *p<0.05, ** p<0.01, *** p<0.001  
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Table 2.2b Correlates of Non-Cognitive Resources in Adulthood, Tobit Regression (N=11,709)* 
  
Attractive  
Personality   
Perceived 
Intelligence  Planfulness  
Active 
Problem 
Solving  
Age  -0.0115 -0.0267** 0.00923 0.0125 
  (0.00760) (0.00966) (0.00976) (0.00931)    
Female (ref = Male) 0.116*** -0.176*** 0.195*** 0.0711*   
  (0.0287) (0.0313) (0.0365) (0.0278)    
Race/Ethnicity (ref = White)        
Black 0.144** 0.404*** 0.00842 -0.00763 
  (0.0505) (0.0517) (0.0532) (0.0522)    
Hispanic 0.0870 0.0269 0.0568 -0.0110    
  (0.0538) (0.0445) (0.0619) (0.0625)    
Other  -0.0483 -0.0282 0.0462 -0.135  
  (0.0830) (0.0729) (0.0882) (0.0798)    
Foreign Born (ref = US Born) 0.127 0.0121 0.0595 0.0300    
  (0.0780) (0.0817) (0.0854) (0.0720)    
Peabody Vocabulary Test 0.00321** 0.0134*** 0.00938*** 0.0109*** 
  (0.00101) (0.00124) (0.00126) (0.00104)    
Wave I Disadvantage Index  -0.0253+ -0.00179 -0.0120 -0.0410   
  (0.0147) (0.0164) (0.0229) (0.0181)    
Parent College (ref = < College) -0.0157 0.130*** -0.019 -0.0166   
  (0.0386) (0.0380) (0.0443) (0.0431)    
Child-Family Connectedness 0.0156 -0.00588 0.00792 0.0205    
  (0.0203) (0.0213) (0.0249) (0.0205)    
Wave IV Disadvantage Index  -0.0560*** -0.0328* -0.0854*** -0.109*** 
  (0.0154) (0.0155) (0.0201) (0.0157)    
Respondent College (ref = < College) 0.119*** 0.367*** 0.390*** 0.101**   
  (0.0339) (0.0325) (0.0356) (0.0308)    
Wave IV Married (ref = Single) 0.0829* -0.0600 0.107*** 0.157*** 
  (0.0331) (0.0321) (0.0285) (0.0248)    
School Disadvantage Index  -0.0202 0.0111 0.00196 -0.0200    
  (0.0205) (0.0212) (0.0178) (0.0175)    
Average School Connectedness -0.336** 0.00956 0.00677 0.00733    
  (0.106) (0.129) (0.135) (0.101)    
Q1 School Clubs (ref = Q2-Q4) -0.126* 0.0997 -0.0157 -0.138**  
  (0.0530) (0.0698) (0.0490) (0.0457)    
Average School Disorder -0.159 -0.305* 0.0474 0.0195    
  (0.0963) (0.130) (0.102) (0.0972)    
_cons 4.895*** 3.759*** 1.992** 1.736**  
  (0.613) (0.721) (0.743) (0.624)    
Random Effects Parameter Estimates  
scid: identity         
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Table 2.2c Correlates of Change in  Non-Cognitive Resources, Tobit Regression (N= 11,709)*) 
  
Attractive  
Personality   
Perceived 
Intelligence  Planfulness  
Active 
Problem 
Solving  
Age  -0.0165* -0.0387*** -0.00162 0.00751  
  (0.00804) (0.00994) (0.00983) (0.00857)    
Female (ref = Male) 0.0930** -0.171*** 0.160*** 0.0591* 
  (0.0286) (0.0307) (0.0386) (0.0285)    
Race/Ethnicity (ref = White)        
Black 0.116** 0.320*** 0.00137 -0.00662   
  (0.0405) (0.0524) (0.0524) (0.0459)    
Hispanic 0.0589 -0.00537 0.0595 -0.0159   
  (0.0431) (0.0445) (0.0591) (0.0614)    
Other  -0.0399 -0.0426 0.0510 -0.110 
  (0.0866) (0.0697) (0.0895) (0.0754)    
Foreign Born (ref = US Born) 0.144+ 0.00398 0.107 0.0729 
  (0.0794) (0.0824) (0.0843) (0.0770)    
Peabody Vocabulary Test 0.00227* 0.00814*** 0.00709*** 0.00919*** 
  (0.000936) (0.0824) (0.0843) (0.00117)    
Wave I Disadvantage Index  -0.0264 0.00764 -0.0111 -0.0401+ 
  (0.0126) (0.0151) (0.0199) (0.0236)    
Parent College (ref = < College) -0.0264 0.0842* -0.0140 -0.0192 
  (0.0322) (0.0347) (0.0358) (0.0398)    
Child-Family Connectedness 0.00427 -0.0295 -0.00738 0.0156 
  (0.0167) (0.0196) (0.0273) (0.0211)    
Wave IV Disadvantage Index  -0.0458** -0.0287* -0.0693*** -0.0988*** 
  (0.0159) (0.0137) (0.0171) (0.0143) 
Respondent College (ref = < College) 0.0966*** 0.238*** 0.308*** 0.0905*** 
  (0.0288) (0.0312) (0.0306) (0.0274) 
Wave IV Married (ref = Single) 0.0696* -0.0416 0.0663** 0.122*** 
  (0.0275) (0.0298) (0.0248) (0.0250)    
School Disadvantage Index  -0.0272 -0.00496 -0.00867 -0.00492   
  (0.0197) (0.0278) (0.0224) (0.0161)    
Average School Connectedness -0.254 0.00830 -0.0365 0.132+ 
  (0.193) (0.182) (0.139) (0.0713)    
Q1 School Clubs (ref = Q2-Q4) -0.102* 0.0314 -0.0831 -0.0986+ 
  (0.0455) (0.0496) (0.0733) (0.0551)    
var (_cons)  0.0337*** 0.0368*** 0.0274*** 0.0185*** 
  (0.00608) (0.00752) (0.00428) (0.00338)    
var (e.dep var)  1.007*** 1.007*** 1.266*** 0.998*** 
  (0.0535) (0.0339) (0.0336) (0.0269)    
ICC  0.04 0.04 0.03 0.03 
Standard errors in parentheses; *Results are weighted; * p<0.05, ** p<0.01; ***p< 0.001 
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Average School Disorder -0.0703 -0.120 0.192 0.0311 
  (0.0936) (0.107) (0.145) (0.0975)    
Wave I NCR  -0.945*** -0.749*** -0.864*** -0.936*** 
  (0.0139) (0.0164) (0.0137) (0.0121)    
_cons 4.626*** 3.420*** 2.112*** 1.580** 
  (0.615) (0.831) (0.745) (0.520)    
Random Effects Parameter Estimates  
scid: identity         
var (_cons)  0.027*** 0.032*** 0.032*** 0.018*** 
  (0.004) (0.0113) (0.006) (0.004)    
var (e.dep var)  0.713 0.798** 0.919*** 0.795*** 
  (0.0281) (0.0193) (0.019) (0.018)    
ICC  0.04 0.04 0.03 0.02 
Standard errors in parentheses; *Results are weighted; * p<0.05, ** p<0.01; ***p< 0.001  
 
Table 2.3 Composite Scores Fit Indices  
Fit Statistics  
School 
Connect 
School 
Disorder 
Child 
Rating  
"Ideal 
Index 
Score"  
Chronbach's Alpha  0.89 0.84 0.78 > 0.7 
RMSEA 0.16 0.14 0.05 < 0.05 
CFI 0.96 0.98 0.99 > 0.95 
TLI 0.93 0.93 0.98 > 0.95 
SRMR  0.029 0.03 0.019 < 0.05 
CD  0.93 0.85 0.82 > 0.90 
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CHAPTER THREE: NCRS AND ADULT HEALTH BEHAVIORS 
 Psychosocial resources including NCRs may play an important role in determining 
individuals’ trajectories of health and social disparities in health outcomes. While a large body of 
research has examined NCRs as factors for achievement outcomes including income, occupation, 
and education, less research has explored the role of NCRs in life course health outcomes (Elliot 
& Chapman 2016). Further, despite strong theoretical discussion and interest, there are relatively 
few studies that look explicitly at the role of SES as a moderator in the NCR-health association 
(Matthews & Gallo 2011). This paper will test whether change in NCRs from adolescence to 
adulthood is associated with adult health behavior outcomes. Further, the analysis will assess 
whether the strength of the association between NCRs and health behaviors varies by life course 
SES.  
Background  
Health Behaviors  
 Health behaviors are important predictors of later life outcomes that have been associated 
with both mortality and chronic disease. Previous research has specifically focused on the 
importance of smoking, BMI, physical activity, and diet quality as predictors of physical health 
and chronic disease risk (Li et al 2017). People who engage in one health risk behavior are more 
likely to engage in another health risk behavior, suggesting that these individual behaviors 
should be examined together as comprehensive health lifestyles that differentiate individuals 
from one another in terms of their overall chronic disease risk (Mollborn et al 2014).  These 
important health risk behaviors also vary significantly by SES, with lower SES individuals at a 
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greater risk for regular cigarette use, poor diet quality, and physical inactivity (Cutler & Lleras-
Muney 2010; Stringhini et al 2010).  As such, modifications to health lifestyles could represent 
an important intervention point to decrease disparities in chronic disease risk and mortality by 
SES (Nandi et al 2014). 
NCRs and Health Behaviors  
 NCRs may influence mental and physical health indirectly by shaping the likelihood that 
people will engage in health risk behaviors. Researchers have hypothesized that NCRs may alter 
health by affecting how people respond to and cope with stressful life experiences. The stress 
process model argues that resources that help people adapt to and anticipate stressors can buffer 
against the negative effects of repeated chronic stress exposure. NCRs may lead to a positive re-
appraisal of stressful events and more problem-focused coping by encouraging the gathering of 
information to make informed decisions to resolve conflict and reduce stress (Folkman & 
Moskowitz 2000; Pressman & Cohen 2005). Taylor et al (2004) hypothesizes that psychosocial 
resources such as NCRs may represent reserve resources that affect health by impacting self-
regulation processes including the ability to control behaviors and complete tasks. Individuals 
with better NCRs may be better able to respond to and avoid stressors through their superior 
organization, preparation, and discipline (O’Connor et al 2009).  
 Strong NCRs such as planfulness and high self-esteem should endow individuals with the 
skills, motivation, and forethought to engage in more healthful behaviors such as exercising and 
eating well (Brunello & Schlotter 2011; Heckman 2007). Conversely, individuals with lower 
levels of NCRs may be more likely to engage in health risk behaviors such as cigarette smoking, 
drug use, or heavy fast food consumption due to a lack of skills needed to manage chronic life 
stressors, coupled with lower levels of self-control and future orientation (Taylor & Seeman 
1999; Heckman 2007).  
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 Several existing studies offer empirical support for the theory that NCRs influence health 
behaviors. Chiteji (2010) found that future-orientation and self-efficacy were associated with less 
alcohol consumption and greater exercise frequency using data from the PSID study. Similarly, 
Carneiro et al (2007) found that among a sample of children born in Great Britain in 1958, poor 
NCRs including hostility, withdrawal, unforthcomingness, restlessness, and nervousness 
predicted smoking and pregnancy during the teen years. In their review of the literature, Sutin et 
al (2010) found that low self-control early in life has been associated with heavier weight, greater 
likelihood of smoking, inactivity, binge drinking, and eating behaviors in middle age. These 
findings demonstrate the need for greater examination of the inter-relationships among various 
types of non-cognitive skills, as well as a need to introduce a sociological perspective to this 
literature by examining whether the association between NCRs and health behaviors varies by 
parent and individual SES.   
 As noted, a growing body of literature has explored associations between NCRs and 
health behaviors. However, variations in the effects of different types of NCRs require further 
examination. While much less research has explicitly examined whether and how the association 
between NCRs and health behaviors varies by type of NCR measured, some promising findings 
point to this avenue as an important area for further examination. Coneus and Laucht (2014), 
using data from the Mannheim Study of Children at Risk based in Germany observed children 
from birth to young adulthood and found that only individuals with extremely negative non-
cognitive skills (such as low attention span, negative affect, and distractibility) experienced 
problematic outcomes such as delinquency, smoking, and alcohol consumption, while positive 
factors including conscientiousness did not result in more positive health outcomes. This finding 
72 
suggests the need for further research into the effects of different types of NCRs, and whether 
some non-cognitive factors matter more for health behavioral outcomes than others.    
Variations by SES  
 The health impacts of psychosocial resources may be contingent upon the availability of 
key economic and social resources for as well as risk exposures that vary by SES (Elliot & 
Chapman 2016; Matthews et al 2010). Given the relative lack of empirical literature on 
variations in the association between NCRs and health behaviors by socioeconomic status, I 
draw on the resource substitution and disabling hypotheses to draw insights into the potential 
variations in the effect of NCRs on health behaviors.  
 The resource substitution hypothesis posits that while low-SES decreases the likelihood 
of developing beneficial internal resources including NCRs, psychological resources will provide 
a greater protective benefit for the health outcomes of people with fewer alternative material and 
social resources at their disposal. Results showing a stronger protective effect of NCRs among 
low-SES respondents would offer support for the resource substitution (moderation) hypothesis 
(Ross & Mirowsky 2011). Along these lines, several researchers hypothesize that NCRs can 
foster resilience by modifying the effects of adverse life events and environments, and may 
account for the fact that not all low-SES people experience worse health outcomes than their 
higher-SES counterparts (Gluckman & Hayne 2011). Coping resources such as NCRs may 
enable effective and appropriate action in the face of adversity. NCRs may allow people to plan 
and initiate active problem solving efforts and appraise demanding situations, leading to more 
positive health decisions despite structural barriers (Thoits 2013; Olsson et al 2003). In support 
of the resource substitution model, Schollgen et al (2011) found that self-esteem and sense of 
control were significantly associated with self-rated health for all SES groups, but that the 
strength of the effect was stronger for low educated respondents among a sample of adults 40 
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and older from the German Ageing Study. However, more work needs to be done to test whether 
these moderating effects hold for young adults in the US context, and whether and how this 
moderation differs across different types NCRs. 
 In contrast to the resource substitution moderating hypothesis, which suggests that a lack 
of socioeconomic resources can be ameliorated through the presence of strong psychosocial 
abilities, the disabling hypothesis proposes that in some social contexts, structural barriers and 
resource constraints will weaken the health protective effects of NCRs. While both hypotheses 
presume that social and personal circumstances will moderate the association between NCRs on 
health, the disabling hypothesis suggests that at a certain level of material and social deprivation, 
external forces outside an individual’s control can actually erode or reverse the health benefits of 
strong internal psychosocial resources among low-SES individuals (Shanahan et al 2013; 
Pressman & Cohen 2005).  
 Few empirical studies have assessed the disabling hypothesis. However, an ethnographic 
study by Lutfey and Freese (2005) offers preliminary evidence in support for the disabling effect 
of psychosocial resources in the face of structural constraints. Lutfey and Freese found that 
diabetic patients living in a middle class neighborhood with high conscientiousness scores were 
generally able to translate that internal resource into a successful diabetes management regimen. 
In contrast, study respondents in a lower-income neighborhood often faced structural constraints 
to proper diabetes management despite high levels of conscientiousness, including an inability to 
afford recommended foods, a resource-poor medical clinic, and factory shift work that prevented 
frequent monitoring of blood sugar. Ultimately the disabling hypothesis suggests that NCRs can 
only compensate for a lack of socioeconomic resources in environments with a reasonable 
amount of access to resources and opportunities to effectively use NCRs to improve health.  
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 In terms of health behaviors in particular, Cockerham (2005) argues that structural 
constraints can sometimes be so overwhelming as to undermine people’s agency in selecting 
lifestyle habits, despite individual motivation to behave healthfully. Further, Thoits (2013) 
hypothesizes that in situations when a stressor is irresolvable or uncontrollable, then the active 
problem solving and persistence associated with individuals with stronger NCRs may actually 
lead to counterproductive and futile actions that may actually increase stress and harm health in 
the long-term (Thoits 2013). In support of the strong disablement model, Pagel et al (1985) 
found that a very high sense of internal control led to feelings of self-blame and greater mental 
distress among caregivers of terminally ill family members compared to caregivers with 
moderate or low levels of personal control. These preliminary findings support a context-specific 
relationship between SES, NCRs, and health, whereby NCRs such as sense of control may only 
function as beneficial resources in the SES-stress-health process when stressors are to some 
degree objectively controllable (Taylor & Seeman 1999; Kiecolt et al 2009). Findings showing a 
weakened or reversed protective effect of NCRs among low-SES individuals would provide 
support for the disabling hypothesis.  
 The two competing SES moderation models outlined above will be evaluated in the 
analyses below using NCR by SES interaction terms. Evidence that NCRs have a stronger 
beneficial effect on the health behavioral outcomes of individuals from a lower-SES background 
would provide support for the resource substitution model.  Conversely, evidence that NCRs 
have a diminished protective effect on health behavioral outcomes among individuals from a 
lower-SES background would provide support for the disabling hypothesis.  
Life Course Perspective  
 The transition period from adolescence to adulthood represents a crucial phase for the 
development of future health outcomes. During this period of the life course, individuals 
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establish a range of behavior patterns associated with their future prospects in various domains 
including education, careers, and health. The transition to adulthood represents a time of 
increased autonomy and experimentation, during which health related behaviors and motivations 
for decades to come might be first established, setting in motion future trajectories related to 
increased disparities of health outcomes by early adulthood and middle age (McDade et al 2011).  
 A few key studies have begun to examine the associations between early life NCRs and 
health outcomes in later life. Hampson et al (2006) found that scores on the big five personality 
traits in elementary school were associated with smoking, alcohol use, BMI, and self-rated health 
40 years later in midlife. This study offers preliminary evidence that NCRs from childhood have 
lingering impacts on behaviors into adulthood, and emphasizes the importance of the early 
period in the life course for future health into middle age and beyond. Although the lingering 
effects of psychosocial resources during childhood have begun to be examined, even fewer 
studies have tested these associations with adolescent NCRs. Trzesniewski et al (2006) found 
that lower self-esteem in adolescence was associated with greater likelihood of cigarette smoking 
at age 26 using a sample of 900 respondents from the New Zealand Dunedin Health study. While 
Trzesniewski and colleagues’ findings offer preliminary support for the long-term importance of 
adolescent NCRs for adult health behaviors, the present study will expand upon this research by 
testing whether these patterns hold for other types of NCRs across multiple health risk behaviors 
using a diverse nationally representative US data source that focuses on the transition to 
adulthood life stage as a key period of development for NCRs.  
Change in NCRs and Health Behaviors  
 While cross-sectional studies have found that NCRs at a given time point are associated 
with health behaviors, NCR trajectories likely influence health behaviors in addition to the 
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effects of NCRs measured at a single point in time (Heckman 2007; Chiteji 2010). NCRs should 
develop through a reciprocal feedback process that differentiates people over time based on past 
experiences, which influence individuals’ motivations and beliefs about self-capabilities 
(Chamorro-Premuzic et al 2010). External environments and changes in roles can also lead to 
different expectations and demands of appropriate behavior, which can precipitate a change in 
NCRs (Magee et al 2013). While some people learn to believe in their own non-cognitive 
abilities to problem solve and cope effectively in stressful situations, others learn to expect the 
futility of their own actions, and an inability to enhance their NCR capacity due to structural 
constraints. The transition to adulthood may represent a particularly important period for growth 
and change in NCRs. As individuals enter new roles through employment, marriage, and 
parenthood, these shifting social circumstances may provide the impetus and opportunity to 
further develop skills that may be lacking, or to solidify and enhance already present abilities 
(Robins and Trzesniewski 2005).  
 The chains of risk life course model aligns with the hypothesis that a positive feedback 
cycle between expectations and outcomes may lead to divergent trajectories of NCRs over time 
(Farkas 2003; O’Rand & Hamil-Luker 2005). A diminishing belief in one’s own internal 
capabilities may increase the likelihood of engaging in health risk behaviors as a result of 
decreased future orientation and reduced ability to cope with stressful life experiences in the face 
of diminished perceived personal agency to resolve the problems in one’s life. While the chains 
of risk model provides a conceptual framework to better understand the potential relationships 
between SES, NCR trajectories, and health behaviors during the transition to adulthood, I do not 
formally test the chains of risk model in the analyses to follow.  
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 A burgeoning body of literature has started to empirically examine change in NCRs as 
important predictors health outcomes. Magee et al (2013) found that increasing 
conscientiousness and extraversion were associated with improved mental and physical health 
over a four year period, while increasing neuroticism was associated with worse outcomes over 
time among a sample of Australian adults age 20-79. Similarly, Turiano et al (2011) found that 
becoming less agreeable or conscientious over a ten year period in middle age was associated 
with lower self-rated health using the MIDUS sample, while Mroczek and Spiro (2007) found 
that both the level and rate of change in big five personality measures predicted mortality risk in 
middle age among a sample of male Veterans Affairs patients.  
 Although most studies have examined these associations in early childhood or middle age 
and later, Steiger et al (2014) found that low and decreasing self-esteem in adolescence predicted 
depression at age 35. This study further emphasizes adolescence as major time of change during 
which people develop a sense of self. In one of the few studies to examine the associations 
between NCR change and health behaviors, rather than physical or mental health, Hampson et al 
(2010) found that increasing hostility from 1st to 8th grade predicted the risk of substance use in 
grades 9-12. While a handful of other studies have found associations between NCR change and 
health behaviors in middle age, further research must be done to explore how change in NCRs 
during the transition to adulthood impacts health behaviors at this period in the life course 
(Turiano et al 2013; Roberts & Mroczek, 2008; Siegler et al 2003).  
Research Questions and Hypotheses  
1. Are NCR change scores from adolescence to adulthood associated with health risk 
behaviors in adulthood?  
2. Does the association between NCRs and health risk behaviors vary by family and 
respondent SES?   
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 Based on the literature, I hypothesize 1) that increasing NCRs during the transition to 
adulthood will be associated with a decreased risk of engaging in health risk behaviors in 
adulthood. Previous theory and research on other life course time periods suggests that NCR 
trajectories should influence health behaviors over and above to the association of baseline levels 
of NCRs. The transition to adulthood represents a period of significant change and growth, with 
implications for long-term habits and lifestyles. Research demonstrating an association between 
NCR change during the transition to adulthood and young adult health behaviors could offer 
insight into the development of potential interventions to help individuals avoid years of harmful 
health behaviors by enhancing soft skills early in the life course.  
 2) Second, I hypothesize that the magnitude and direction of the association between 
NCRs and health behaviors will vary by socioeconomic status. The resource substitution 
hypothesis and the disabling hypothesis both propose that the association between NCRs and 
health behaviors will differ for low-SES respondents compared to high SES respondents. If the 
protective effect of NCRs on health behaviors is stronger among low-SES respondents, this will 
provide support for the resource substitution hypothesis. Conversely, if the protective effect of 
NCRs on health behaviors is weaker or reversed among low-SES respondents, this will provide 
support for the disabling hypothesis. Evidence demonstrating whether social disadvantage 
influences the strength of the association between NCRs and health could lead to a better 
understanding of which social groups may benefit the most from interventions to increase NCRs 
in the early period of the life course.  
Data and Methods  
 I use data from two waves of the National Longitudinal Study of Adolescent Health (Add 
Health). Add Health is a nationally representative, multistage stratified survey begun in 
adolescence, sampling students in grades 7 through 12 during the 1994-1995 school year. The 
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sample is drawn from and clustered within 132 schools. I use data from Waves I and IV of Add 
Health. The Wave IV sample comprises a total of 15,701 respondents. Dropping all respondents 
without the focal variables of interest leads to a final sample size of 11,602. The primary source 
of missing data was missing parent interviews (which are necessary to measure adolescent 
household disadvantage) – among respondents interviewed in Wave IV, approximately 15% of 
participants did not have a Wave I parent interview (n=2,355). Information from the parent 
interviews was used to create the Wave I SES disadvantage scores. Additional sources of 
missing information include respondents missing sampling weights (904) the Peabody 
vocabulary test (648), or health behaviors (107).  
 To answer my research questions, I will test the following models in a stepwise fashion 
using logistic regression analysis using Stata 15 to examine the associations between SES, 
NCRs, and the likelihood of engaging in two or more health risk behaviors in adulthood (see the 
measures section below for further explanation variable operationalization). 1) Model 1 will test 
the bivariate associations between each covariate and adult health behaviors. 2) Model 2 will test 
the association between NCR change scores with adult health behaviors, net of life course SES, 
baseline NCRs, and all other relevant socio-demographic covariates. Model 2 findings will 
represent the fully adjusted main effects for NCR change scores on health behaviors (question 1).  
3) Model 3 will test for variations in the effects of NCRs by SES through the use of SES by NCR 
interaction terms (question 2). Figure 3.1 presents the conceptual model of the associations that 
will be tested in the analyses below. The bold horizontal arrow going from NCR change on the 
left hand side to young adult health behaviors on the right hand side represents the main effects, 
which will be tested in model 2.  The bold vertical arrow going from SES indicates that the 
magnitude of the association between NCR change and health behaviors is expected to vary by 
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SES. The interaction effects between SES and NCRs will be tested in model 3. Evidence of a 
stronger protective effect of NCRs on health behaviors among lower-SES respondents would 
support the resource substitution moderation model. Conversely, evidence of a weaker protective 
or harmful effect of NCRs on health behaviors among lower-SES respondents would support the 
disabling moderation model.  
 Separate statistical tests of moderation will be conducted using the ‘testparm’ command 
in Stata. The test command provides a formal statistical test of moderation by assessing whether 
the association between an independent variable (NCR change) and the dependent variable 
(health behaviors) differs significantly across levels of another covariate (SES) using a global 
Wald test calculation for an interaction term in the model. A significant p-value of <0.05 for the 
F-test tells you that the magnitude or direction of the NCR-health behavior association differs 
across the levels of SES (Eltinge and Sribney 1997). Each SES-NCR interaction term will be 
entered into the model and tested separately. Only significant SES-NCR interactions will be 
shown in the final results in model 3. Further information on the full list of interaction tests and 
the Wald test results will be shown in table 3.4 below.  
Measures  
Dependent Variable 
Health Risk Behaviors Summary Score (Wave IV) 
 Models will assess the likelihood of engaging in two or more health risk behaviors in 
adulthood. A composite score of four health risk behaviors was created which includes being a 
regular smoker, being physically inactive, heavy fast food consumption, and heavy sugary 
beverage consumption. Diet quality, cigarette smoking, and physical activity are all highly 
associated with future chronic disease and longevity (Li et al 2017; Cockerham 2000;Stringhini 
et al 2010). Previous research suggests that health risk behaviors tend to pattern together. 
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Someone who engages in at least one risk behavior is more likely to engage in additional 
negative behaviors, and to experience multiplying health risks, over and above engaging in any 
one negative health behavior (Cockerham 2005). Comprehensive health lifestyles, as opposed to 
individual health behaviors, often differentiate people from one another in terms of their overall 
chronic disease risk (Mollborn et al 2014). The indicators in my summary score for health risk 
behavior have been validated in previous behavior indexes from the Add Health data (Lawrence 
2017). To clearly separate behavioral patterns from physical/physiological functioning, BMI is 
not included as a health behavior indicator in these analyses.   
 Respondents who engaged in two or more health risk behaviors were assigned a score of 
1 (representing 29.5% of the sample), while those who engaged in 0-1 health risk behaviors were 
assigned a score of 0. The descriptions below outline each of the four dichotomous measures that 
factored into the health risk behavior summary score.  
 -Current Regular Smoker- A dichotomous variable was included such that current 
regular smokers received a value of 1 and all others received a value of 0. Respondents were 
asked, “In past 30 days, on how many days did you smoke cigarettes?” 1= Smoked at least 1 
cigarette daily for past 30 days. Non-smoker or smoked less than 1 cigarette daily for past month 
=0. 
 -Physical Inactivity- A dichotomous variable for regular bouts of moderate exercise was 
included in the summary score. Respondents were asked “In the past seven days, how many 
times did you do ____ activity?” (e.g. bicycle, rollerblade, play team sports, swim, walk for 
exercise, etc.) Based on responses to multiple activities, respondents who reported moderate 
activity less than 3 times per week received a value of 1 for no regular bouts of physical activity. 
Respondents who exercised 3 times a week or more received a score of 0 for inactivity. 
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 -Heavy Fast Food Consumption- Respondents were asked, “How many times in the past 
seven days did you eat food from a fast food restaurant, such as McDonald’s, Burger King, 
Wendy’s, Arby’s, Pizza Hut, Taco Bell, or Kentucky Fried Chicken or a local fast food 
restaurant?” Respondents who reported eating at a fast food restaurant more than 3 times in the 
past week received a 1 for heavy fast food consumption, representing the top quartile of fast food 
consumption in the sample.  
 -Heavy Sugary Beverage Consumption- Respondents were asked, “In the past 7 days, 
how many regular (non-diet) sweetened drinks did you have? Include regular soda, juice drinks, 
sweetened tea or coffee, energy drinks, flavored water, or other sweetened drinks.” Respondents 
who reported drinking 15 or more sugary beverages received a 1 for heavy sugary beverage 
consumption, representing the top quartile for sugary beverage consumption in the sample.  
 Table 3.1a shows the distributions of the health risk behaviors included in the health 
behaviors summary score.  The mean number of fast food trips per week is 2.35. Consuming fast 
food 3 or more times a week is considered heavy fast food consumption, representing the top 
quartile of the sample.  The mean number of sugary drinks consumed per week is 12.15. Around 
24% of respondents are regular smokers. Approximately 14% of the sample engages in moderate 
bouts of physical activity less than 3 times per week. Taken together, 28% of the survey 
respondents engage in 2 or more total health risk behaviors in adulthood.  
Independent Variables  
Non-Cognitive Resources  (Wave I and IV) 
 This study will examine the associations of four separate non-cognitive resource 
measures with adult health risk behaviors. The specific measures are described in further detail 
in chapter 1. Each of the items was asked at repeated time-points in Waves I and Waves IV of 
Add Health. Non-cognitive items that were asked at only Wave I or Wave IV were excluded 
83 
from the analysis to allow for an assessment of change over time in NCR ability. Below I list the 
questionnaire items used for each NCR indicator. Higher scores represent greater levels of 
positive non-cognitive functioning.  
 1) Attractive Personality  
“How attractive is the respondent's personality?” Responses range from 1-5. [Interviewer-rating.]  
 2) Perceived Intelligence  
“Compared with other people your age, how intelligent are you?” Responses range from 1-6.  
 3) Planfulness  
“When making decisions, you usually go with your ‘gut feeling’ without thinking too much 
about the consequences of each alternative.” Responses range from 1-5. The item is reverse-
coded such that higher scores reflect greater levels of planfulness.  
 4) Active Problem Solving  
 “I go out of my way to avoid having to deal with problems in my life.” Responses range from 1-
5. The item is reverse-coded such that higher scores reflect greater active problem solving. 
 Table 3.1b shows the distributions of the NCR outcome variables. The average score for 
each non-cognitive item skews slightly towards the higher end of the distribution. For instance, 
the mean score for attractive personality is a 3.58 on a 5-point scale, while the mean score for 
planfulness at Wave I is just under 3 on a 5-point scale. The mean score for perceived 
intelligence in adolescence is 3.87 on a 6-point scale. The mean values for all four measures are 
greater at Wave IV than at Wave I. While the mean score for attractive personality increases only 
slightly from 3.58 to 3.60 across the time periods, the means score for active problem solving 
increases from 2.85 to 3.46.  
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Change in NCRs 
 Change scores will be included as independent variables in the health risk behavior 
models to evaluate whether change in NCR ability from adolescence to adulthood is significantly 
associated with health behaviors net of baseline NCR scores at Wave I. To operationalize change 
in NCRs, I assign each respondent a change score for each type of NCR by subtracting their 
Wave I score from their Wave IV score on each of the four items. The change scores are 
continuous variables ranging from -4 to 4 for attractive personality ratings, planfulness, and 
active problem solving. The perceived intelligence change score ranges from -5 to 5. A positive 
change score indicates an increase in a type of NCR from adolescence to adulthood, a negative 
change score indicates a decrease in a domain of NCR from adolescence to adulthood and a 
score of 0 indicates stability across the two waves.  The change scores reflect intra-individual 
deviation over time. Correlations between Wave I and Wave IV NCRs are modest (0.09-0.34), 
suggesting significant change in NCRs over time (see appendix table 1).  All models examining 
change score outcomes will control for baseline NCRs at Wave I.  
 Table 3.1c shows the univariate distributions for the NCR change scores. Between 
adolescence and adulthood, the average respondent experiences an increase in NCRs over time. 
The average level of intra-individual change varies between the types of NCR measures. 
Respondents experience the greatest average intra-individual change in active problem solving 
ability with a mean change score of 0.61, followed by planfulness, with a mean change score of 
0.44. The average level of intra-individual change for attractive personality scores and perceived 
intelligence is relatively lower (0.02-0.04). The standard deviations of NCR change scores 
indicate substantial variation in the direction and extent of change in NCRs over time. Standard 
deviations for the change scores range from 1.15 for attractive personality to 1.37 for 
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planfulness. The histogram graphs in the appendix (figure S1c) demonstrate that all change 
scores are normally distributed, with a reasonable level of dispersion in scores across the sample.  
Adolescent SES (Wave I) 
 A household disadvantage index was created for adolescence (Wave I) based on four 
binary disadvantage indicators. For Wave I, I use parent difficulty paying bills, parent welfare 
receipt, single parent household, and parent unemployment. The adolescent household 
disadvantage index ranges from 0-4, with higher scores indicating greater levels of household 
disadvantage. A continuous indicator of parent educational attainment will also be used to 
capture effects of household SES advantages in adolescence. The categories for parent 
educational attainment variable are 1= no high school degree, 2= high school degree, 3= some 
college, 4=college degree or greater.  
Adult SES (Wave IV) 
 A household disadvantage index was created for adulthood (Wave IV) based on four 
binary disadvantage indicators. For Wave IV, I use low respondent household income (bottom 
quartile), welfare receipt, respondent difficulty with paying bills, and respondent unemployment. 
The adult household disadvantage index ranges from 0-4, with higher scores indicating greater 
levels of disadvantage.  
 A continuous indicator of parent educational attainment will also be used to capture 
effects of household SES advantages in adulthood. The categories for respondent educational 
attainment variable are 1= no high school degree, 2= high school degree, 3= some college, 
4=college degree or greater.  
 Table 3.1d shows the distributions of the adolescent and adult socioeconomic variables. 
The average Wave I disadvantage score is 0.51, while the average Wave IV score on the 
disadvantage index is 0.74. This difference partially reflects the fact that differing variables are 
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used to capture disadvantage in adolescence compared to adulthood, which result in differing 
inclusion criteria across the two waves. For example, 32% of the Wave IV respondents are 
categorized as having a household income in the bottom quartile. Household income is not used 
as a measure of household disadvantage in adolescence to maximize the sample size of 
respondents with valid household indicators based on the parent survey. Approximately 20% of 
the sample respondents have at least one parent who graduated college. At Wave IV, around 
32% of the respondents have obtained a college degree or higher, demonstrating differences in 
the extent of educational attainment across the two generations.  
Control Variables 
Demographic Factors 
 -Race/ethnicity- This item is based on respondents’ self-identified race and Hispanic 
ethnicity. four racial/ethnic categories are created: non-Hispanic white (reference category), 
Hispanic (any race), non-Hispanic black, and other race.  
 -Other demographic factors include a continuous measure of age, a dichotomous 
measure for gender (1=female), a dichotomous measure for immigrant status (1=first 
generation), and a dichotomous measure of marital status (1= ever married at Wave IV).  
Objective Measures of Cognition (Wave I) 
-Peabody Vocabulary Test Score - Because NCRs correlate with intelligence, the respondents’ 
Wave I vocabulary test score will be controlled for to eliminate the possibility of confounding. 
Although the Peabody vocabulary test is a measure of verbal intelligence and is not considered 
as broad as a standard IQ test, Zagar and Mead (1983) found that the Peabody test clusters well 
as a measure of general intelligence compared to other IQ tests. Correlations between the 
Peabody vocabulary test scores and NCRs are modest, ranging from 0.13- 0.29.  
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Health Status (Wave I and Wave IV) 
 Because physical health and mental health may affect the likelihood of engaging in health 
risk behaviors in adulthood, I control for the following items in all analyses: 
 -Self-Rated Health- Self-rated health was captured with the item, “In general, how is 
your health?” Responses range from poor (1) to excellent (5). An assessment of self-rated health 
was taken in both adolescence and adulthood. These items are coded such that a higher score 
represents better self-rated health. 
 -CESD Depression Scale- The CESD is a screening test for depression and depressive 
disorder. The Wave IV Add Health CESD scale represents a count of depressive symptoms at 
Wave IV with values ranging from 0-15.  
 Table 3.1e shows the distributions of the basic demographic and health status variables 
for the sample. The average age at Wave IV is around 28. Just under half the sample is female. 
The average Peabody vocabulary score is just over 100. Approximately 4% of the sample is first-
generation immigrant. 67% of the sample is white, 18% black and 11% Hispanic. Just under 60% 
of the sample is married by Wave IV.  The average number of depressive symptoms is 2.51, with 
a maximum symptom count of 15. The average self-rated health score in adolescence is 3.89, 
with an average self-rated health score of 3.67 in adulthood.  
Results 
Descriptive Results 
 Table 3.2a shows the mean proportion of respondents engaging in two or more health risk 
behaviors, by NCRs. An estimated 37% of respondents with adolescent attractive personality 
ratings in the bottom quartile of the sample engage in two or more health risk behaviors in 
adulthood, compared to 24% of respondents with attractive personality ratings in the top quartile 
of the sample in adolescence. Similarly, a greater proportion of respondents with low perceived 
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intelligence and planfulness in adolescence engage in two or more health risk behaviors 
compared to respondents with better NCR scores in adolescence (35% versus 22%). A greater 
proportion of respondents with low Wave IV NCRs engage in two or more health risk behaviors 
in adulthood compared to respondents with better NCR scores at Wave IV (p<0.001). A greater 
proportion of respondents whose planfulness and active problem solving ability decreased over 
time engage in multiple unhealthy behaviors compared to those who experienced an increase in 
their problem solving and planfulness abilities over time (p<0.01).  
 Table 3.2b shows the mean proportion of respondents engaging in multiple unhealthy 
behaviors, by socio-demographic and health status covariates. A greater proportion of 
respondents with the greatest level of SES disadvantage in adolescence engage in multiple 
negative health behaviors in adulthood compared to respondents with no adolescent SES 
disadvantage (39% versus 25%; p<0.001). Meanwhile a smaller proportion of respondents whose 
parents have a college degree engage in multiple negative behaviors compared to respondents 
whose parents do not have a college degree (p<0.001). Similar patterns hold for respondent SES 
characteristics at Wave IV, with 43% of respondents with two or more household disadvantage 
characteristics in adulthood participating in two+ risk behaviors compared to 21% of respondents 
with no household disadvantages in Wave IV (p<0.001). Overall, the bivariate results present 
preliminary evidence in support of an association between NCRs and health behaviors, and 
demonstrate that these associations should be examined further using a multivariate modeling 
approach.  
Regression Analysis Results  
 Table 3.3 presents the regression models testing the associations between SES, NCRs, 
and health behaviors in adulthood. Model 1 shows the bivariate associations between each 
covariate and the likelihood of engaging in multiple health risk behaviors. The results for model 
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1 show that greater adolescent attractive personality, perceived intelligence and planfulness are 
associated with a decreased likelihood of engaging in multiple negative health behaviors in 
adulthood in the unadjusted bivariate associations (p<0.001). Increasing planfulness and active 
problem solving over time are also associated with a decreased likelihood of engaging in 
multiple health risk behaviors in adulthood in the unadjusted model (p<0.01). Increasing 
perceived intelligence over time is associated with a heightened risk of engaging in multiple 
health risk behaviors in the unadjusted results (b -0.185; p<0.001).  
 Model 2 demonstrates the associations between NCRs and health behaviors after 
adjusting for life course SES and other socio-demographic covariates, including race/ethnicity, 
immigrant status, gender, age, cognitive ability, and respondent health characteristics. Greater 
household disadvantage in adolescence and adulthood are both associated with an increased 
likelihood of engaging in multiple health risk behaviors in adulthood (p<0.01). Greater 
respondent educational attainment is associated with a decreased likelihood of engaging in 
multiple health risk behaviors in the fully adjusted model (b -0.402; p<0.001).  Greater 
adolescent planfulness is associated with a decreased likelihood of engaging in multiple health 
risk behaviors in adulthood (b -0.208; p<0.001). Increasing planfulness during the transition to 
adulthood is associated with a decreased likelihood of engaging in multiple harmful health 
behaviors in the fully adjusted model (b -0.157; p<0.001). School fixed effects were assessed in 
sensitivity analyses by adding a factor variable for school id to estimate the association between 
each adolescent school setting and the likelihood of engaging in health risk behaviors in 
adulthood. The post-estimation testparm results show that the school fixed effects are overall 
jointly significant (F statistic 2.15; p <0.00), suggesting that the school environment is an 
important determinant of respondent’s adult health behavior patterns. The magnitude of the 
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association between planful change and health risk behaviors increases slightly, and remains 
highly significant after adjusting for the school fixed effects (b -0.187 p<0.001). A multi-level 
random effects model was also tested to assess the extent of school-level clustering of adult 
health behaviors. The results reveal that approximately 9% of the variance in risky health 
behaviors in adulthood can be explained by adolescent school factors. The results for planful 
change remain essentially the same after adjusting for school-level clustering. 
 Model 3 presents the interactions between NCRs and SES. Each interaction was entered 
into the model and tested separately. Only the significant interaction effects are shown in the 
final model results in table 3.3 (see table 3.4 below for full list of interactions and Wald test 
results). Increasing planfulness is associated with a diminished protective effect against engaging 
in multiple health risk behaviors among respondents with more household disadvantages in 
adolescence (p<0.1). The second interaction term shows that the protective effect of increasing 
planfulness against engaging in multiple health risk behaviors rises as parent educational 
attainment increases. Although the sign of the coefficient for the education*planfulness 
interaction is negative and the coefficient for the disadvantage*planfulness interaction is 
positive, they both indicate that the protective effect of increasing planfulness during the 
transition to adulthood is lower among respondents with more adolescent socioeconomic 
disadvantages compared to respondents with greater levels of family SES.   
 Figure 3.2 graphically depicts how the association between planful change and health 
behaviors varies by contrasting levels of adolescent disadvantage. The results show the predicted 
proportion of respondents with two or more health risk behaviors by levels of adolescent 
disadvantage and planfulness. Among adolescents with no SES disadvantage (represented by the 
blue line), the predicted proportion of respondents engaging in multiple health risk behaviors is 
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greatest for those experiencing a net decrease in planfulness over time (37% among those with a 
change score of -3) and lowest among those experiencing a net increase in planfulness over time 
(19% among those with a change score of positive 3). However, among respondents with two or 
more household disadvantages in adolescence (represented in red), a slightly greater predicted 
proportion of respondents with a net increase in planfulness are predicted to engage in multiple 
risky health behaviors compared to disadvantaged respondents with no change or decreasing 
planfulness over time (34.5% versus 32%). The Wald test for the interaction term reveals a 
statistically significant difference in the association between planfulness and health behaviors 
across the levels of adolescent disadvantage (p<0.1). 
 Figure 3.3 graphically depicts how the association between planful change and health 
behaviors varies by contrasting levels of parental educational attainment. The results show the 
predicted proportion of respondents with two or more health risk behaviors by levels of parent 
educational attainment and planfulness. Among adolescents with at least one parent with a 
college degree (shown in blue), the predicted proportion of respondents engaging in multiple 
health risk behaviors is greatest for those experiencing a net decrease in planfulness over time 
(40% among those with a change score of -3) and lowest among those experiencing a net 
increase in planfulness over time (17% among those with a change score of positive 3). Among 
respondents whose parents have less than a high school degree (represented in red), the slope of 
the decline in risky health behaviors by NCR change is less steep compared to respondents with 
highly educated parents. The findings suggest a diminished protective effect of planful change 
among respondents with lower parent education. The Wald test for the interaction term reveals a 
statistically significant difference in the association between planfulness and health behaviors 
across the levels of parental educational attainment (p<0.1). 
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Discussion  
 This study examined the associations between NCRs and health risk behaviors in 
adulthood, and how these associations vary by SES. The first aim of the paper was to assess the 
associations between NCR change scores with health risk behaviors in adulthood. Multivariate 
logistic regression findings demonstrated that increasing planfulness during the transition to 
adulthood was significantly associated with a decreased likelihood of engaging in multiple health 
risk behaviors in adulthood after controlling for life course SES and baseline NCRs in 
adolescence. The findings demonstrate support for the main effects hypothesis that NCR change 
between adolescence and young adulthood would be associated with health behavioral outcomes 
net of SES and baseline NCR abilities. The findings support the arguments of previous life 
course scholars who have proposed that the rate and direction of NCR development matters for 
important life outcomes over and above NCRs at any specific time point in the life course. The 
findings from the main effects analyses confirm that divergent trajectories of NCRs among 
individuals in the early period of the life course have important implications for health 
behavioral outcomes in young adulthood. Although the specific mechanisms linking NCR 
trajectories to health behaviors are still unknown, the stress process model proposes that 
increasing NCRs may influence behaviors by enhancing the ability to cope with and avoid 
stressors, and by leading individuals to exercise a greater degree of self-control and future-
orientation in decision-making. Further research should empirically test whether these proposed 
stress process mechanisms can account for some of all of the associations between NCR 
trajectories and health behavioral outcomes in young adulthood.  
 The second aim of the paper was to assess whether and how the associations between 
NCRs and adult health behaviors vary by family and respondent SES. The resource substitution 
hypothesis proposes that the health protective effect of psychosocial resources will be stronger 
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for lower-SES individuals. Conversely, the disabling hypothesis proposes that the health 
protective effect of psychosocial resources will reverse or weaken among disadvantaged 
individuals. The results show that the protective effect of increasing planfulness for the 
likelihood of engaging in health risk behaviors was greater for respondents with higher levels of 
family SES in adolescence. Specifically, the parent education by planfulness interaction effect 
showed that the protective effect of increasing planfulness was weaker among respondents 
whose parents had less than a high school degree compared to respondents whose parents had at 
least a college degree. Meanwhile, the adolescent disadvantage by planfulness interaction 
showed that disadvantaged respondents with increasing planfulness over time were more likely 
to engage in multiple health risk behaviors compared to their disadvantaged counterparts with 
diminishing or stable planfulness over time. The NCR-SES moderation findings demonstrate 
support for the disabling hypothesis. As proposed by the disabling hypothesis, the findings 
suggest that the structural constraints linked with lower SES attainment may lead to a decreased 
ability to reap the full health-protective effects of psychosocial resources.  The disabling 
hypothesis proposes that strong psychosocial resources may not improve health outcomes as 
much among low-SES individuals due to structural barriers and resource constraints that prevent 
individuals from achieving their health-related goals. Future research should be work to 
empirically examine the specific mechanisms that lead low-SES individuals to experience 
diminished health behavioral benefits from psychosocial resources.   
Conclusion 
 Researchers have become increasingly interested in better understanding the factors that 
promote healthful behaviors, with a particular emphasis on the transition to adulthood as a 
crucial time period when potentially lifelong habits surrounding health begin to emerge. The 
findings from this paper offer some preliminary findings in support of NCR trajectories as 
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important protective factors for health behaviors in young adulthood. The main effects findings 
demonstrate that strong and increasing levels of planfulness diminish the likelihood of engaging 
in multiple harmful health behaviors during the transition to adulthood. As hypothesized by 
previous research, facets of conscientiousness such as planfulness appear to be particularly 
beneficial for health behavioral outcomes during the transition to adulthood. The findings 
support the idea that forethought and future-orientation may enhance stress avoidance, coping, 
and discipline, thereby making it more likely for highly planful individuals to successfully 
execute healthful behavior patterns (Taylor et al 2004).   
 However, as predicted by the disabling hypothesis, the benefits of planfulness trajectories 
for health behaviors may not be uniformly felt across all levels of socioeconomic status. The 
moderation findings demonstrate that respondents with no adolescent household disadvantages 
and with a parent who attended college stand to benefit the most from increasing planfulness 
over time. Meanwhile, individuals from households with two or more household disadvantages 
with increasing planfulness are more likely engage in multiple harmful behaviors compared to 
low-SES counterparts without increasing NCRs. Similarly, respondents with parents with less 
than a high school diploma do not receive as much of a protective health behavioral benefit from 
increasing planfulness during the transition to adulthood compared to their peers with more 
highly educated parents.   
 These findings suggest that interventions aimed at increasing conscientiousness and 
future-orientation among youth may not benefit everyone equally, and may even increase 
harmful behaviors among disadvantaged youth who may become increasingly frustrated by the 
structural barriers that prevent them from achieving long-term goals in an uncertain and chaotic 
environment. Highly planful low-SES adolescents and young adults may not be able to reap the 
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benefits of their NCR abilities for health behaviors if they live in an environment where it is 
unsafe to exercise outdoors, there are no public or affordable gyms, and/or the closest stores lack 
affordable fresh produce options (Booth, Pinkston, & Poston 2005). The increased prevalence of 
cigarette use and higher rates of obesity in low-SES neighborhoods may also alter social norms 
for behavior in ways that erode individual desires to behave more healthfully (Ellen, Mijanovich 
& Dillman 2001).  Finally, low-SES young adults with ambitious educational or labor market 
goals may experience increased stress and self-blame when these goals are unable to be realized 
due to a lack of financial resources or social connections. This may increase the likelihood of 
turning to unhealthful behaviors such as cigarette smoking or fast-food diets if more planful 
individuals are more likely to view themselves as personally responsible for unrealized goals 
than other low-SES youth with lower levels of planfulness. This hypothesis aligns with previous 
research showing that adults with a strong sense of control face greater levels of chronic stress 
and self-blame in response to uncontrollable situations (Pagel, Becker & Coppel 1985). Although 
this hypothesis hasn’t been empirically tested among adults with high levels of planfulness, it is 
possible that highly planful individuals may face greater levels of stress when their goal setting 
behaviors are unable to be realized. 
 Programs to enhance soft skills such as planfulness should tailor their trainings to target 
the specific needs of youth from differing circumstances. Perhaps interventions aimed at 
increasing organizational abilities among low-SES youth should also work to teach students how 
to cope with unexpected challenges without self-blame. Programs could also work to enhance the 
controllability of the environment for these youth by providing the social supports needed to 
allow planful adolescents and young adults from low-SES environments to overcome the major 
structural barriers to achieving their goals. Ultimately, the findings offer a cautionary note that 
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simply teaching NCRs may not be enough to actually benefit individual health behaviors. Rather, 
the environmental circumstances must be in place so that highly planful individuals are actually 
able to benefit from their strong NCR abilities in terms of health behavioral outcomes.   
 This paper is associational in nature and cannot uncover the causal relationships between 
these measures. However, this prospective analysis of the association between NCR trajectories 
during the transition to adulthood and health behavior outcomes offers a more thorough 
understanding of the long-term effects of NCRs on health behaviors over the early life course 
and how these associations vary by both family and respondent socioeconomic status indicators.  
 This paper offers several major contributions to the literature on NCRs and health. 1) 
This paper is the first to study the associations between NCR trajectories during the transition to 
adulthood and young adult health behaviors using a large nationally representative US sample. 
As outlined above, the period from adolescence to adulthood represents a time of major 
individual change and development. The skills, behaviors and habits developed during this 
period of the life course will likely impact health and well-being for decades to come. This paper 
presents a first step towards uncovering the importance of NCR trajectories as opposed to static 
measures of NCRs at a given time period for health behaviors in the early part of the life course. 
 2) Second, this paper has examined interactions between family and respondent SES 
disadvantage and NCRs to better determine how individuals’ social status characteristics modify 
the relationship between NCRs and health behaviors. The findings show support for the disabling 
hypothesis, suggesting that the extent and direction of the effect of NCRs on health behaviors 
may be weaker among lower-SES people. 3) Third, SES is a multi-faceted and dynamic concept 
that should be examined using multiple indicators across various time periods in the lifespan. To 
that end, this paper examined the moderating effects of both family and individual SES 
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disadvantages and parental and respondent educational attainment in adolescence and early 
adulthood. Further research should test for additional variations in the association between NCRs 
and health behaviors by other key socio-demographic characteristics including gender, 
race/ethnicity, and/or age.  
 This paper contributes new knowledge on the role of NCRs as a factor for health 
behavioral outcomes across the life course, and its relationship to SES over the life course. It is 
the first paper to explore this topic using a large nationally representative data set of adolescents 
and younger adults, with an explicit focus on variations by social status. Results from this project 
have implications for understanding the consequences of social disparities in NCRs, as well as 
how psychosocial resources affect health behaviors, which may have long-term effects on future 
physical and mental health.   
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Figure 3.1 Conceptual Model  
 
 
 
Table 3.1a Health Behaviors  (N=11,602)* 
  Mean/Proportion SD  
Fast Food/ Week  2.35 3.60 
Sugary Drinks/ Week  12.15 11.87 
Physical Inactivity  14.31%   
Current Smoker  23.94%   
2+ Risk Behaviors 28.28%   
*Results are weighted  
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Table 3.1b NCR Variables (N=11,602)* 
  Mean/Proportion SD  Min Max  
Wave I NCR's  
Attractive Personality 3.58 0.84 1 5 
Perceived Intelligence  3.87 1.10 1 6 
Planfulness  2.99 1.13 1 5 
Active Problem Solve 2.85 1.06 1 5 
Wave IV NCR's 
Attractive Personality 3.60 0.87 1 5 
Perceived Intelligence  3.91 1.02 1 6 
Planfulness  3.43 1.04 1 5 
Active Problem Solve 3.46 0.96 1 5 
*Results are weighted  
 
Table 3.1c Change Scores (N =11,602)* 
Change Scores  Mean SD Range 25th % 50th% 75th% 
Attractive Personality  0.02 1.15 -4 to 4  -1 0 1 
Perceived Intelligence  0.04 1.2 -5 to 5  -1 0 1 
Planfulness   0.44 1.37 -4 to 4  0 0 1 
Active Problem Solve  0.61 1.33 -4 to 4  0 1 2 
*Results are weighted  
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Table 3.1d Socioeconomic Status (N=11,602)* 
  Mean/Proportion SD  Min Max 
Wave I Disadvantage Index   0.504 0.86 0 4 
Difficulty Pay Bills 16.48%       
Welfare Receipt  8.15%       
Parent Unemployment 7.23%       
Single Parent Household  21.64%       
Parent College Graduate 20.60% 0.41 0 1 
Wave IV Disadvantage Index  0.74 0.95 0 4 
Difficulty Pay Bills 17.69%       
Welfare Receipt  21.34%       
Parent Unemployment 4.59%       
Low Income  32.20%       
Respondent College Graduate 32.21% 0.46 0 1 
*Results are weighted 
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Table 3.1e Control Variables (N=11,602)* 
  Mean/Proportion SD  
Age 28.14 1.79 
Married  59.11%   
Female 48.92%   
Peabody Vocab Test 101.56 14.54 
Immigrant 3.68%   
Race/Ethnicity      
White  67.70%   
Black  18.10%   
Hispanic  11.24%   
Other  2.95%   
CESD Wave IV  2.51 2.57 
Self-Rated Health I  3.89 0.91 
Self-Rated Health IV  3.67 0.92 
*Results are weighted  
Table 3.2a Proportion Two+ Health Risk Behaviors, by NCRs (N=11,602)* 
Variables  Mean  
Standard 
Error 
95% 
Confidence 
Interval  
Wave I NCRs          
Attractive Personality          
Low  0.37 0.03 0.32 0.42 
High  0.24 0.01 0.22 0.27 
Perceived 
Intelligence         
Low  0.35 0.01 0.33 0.37 
High 0.22 0.01 0.21 0.24 
Planful         
Low  0.34 0.01 0.32 0.35 
High 0.23 0.01 0.21 0.24 
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Active Solve          
Low  0.29 0.01 0.27 0.31 
High 0.27 0.01 0.25 0.29 
Wave IV NCRs          
Attractive Personality          
Low  0.32 0.01 0.31 0.34 
High  0.22 0.01 0.19 0.24 
Perceived 
Intelligence         
Low  0.34 0.01 0.32 0.35 
High 0.24 0.01 0.22 0.26 
Planful         
Low  0.37 0.01 0.35 0.39 
High 0.19 0.01 0.16 0.22 
Active Solve          
Low  0.33 0.01 0.31 0.35 
High 0.23 0.02 0.20 0.27 
NCR Change Scores         
Attractive Personality          
Decrease 0.28 0.01 0.26 0.30 
Increase  0.27 0.01 0.25 0.29 
Perceived 
Intelligence         
Decrease  0.26 0.01 0.24 0.28 
Increase 0.30 0.01 0.28 0.32 
Planful         
Decrease  0.33 0.01 0.31 0.36 
Increase  0.28 0.01 0.26 0.30 
Active Solve          
Decrease  0.31 0.01 0.29 0.34 
Increase  0.26 0.01 0.24 0.28 
*Results are weighted  
103 
Table 3.2b Proportion Two+ Health Risk Behaviors, by Covariates (N=11,602)* 
Variables  Mean  
Standard 
Error 
95% 
Confidence 
Interval  
Age          
24-27 0.29 0.01 0.27 0.31 
28-32 0.28 0.01 0.27 0.29 
Gender          
Male  0.33 0.01 0.31 0.34 
Female  0.24 0.01 0.22 0.25 
Race/Ethnicity         
White 0.29 0.01 0.28 0.30 
Black 0.33 0.01 0.30 0.36 
Hispanic 0.21 0.01 0.19 0.24 
Other  0.17 0.02 0.12 0.21 
Immigration Status          
US-Born 0.29 0.01 0.28 0.30 
Foreign Born 0.17 0.02 0.13 0.21 
Peabody Vocabulary Test         
Bottom Quartile 0.34 0.01 0.31 0.36 
Top Quartile  0.22 0.01 0.20 0.24 
Wave I Disadvantage          
None 0.25 0.01 0.23 0.26 
2 or more 0.39 0.02 0.35 0.43 
Parent College Educated         
No 0.31 0.01 0.29 0.32 
Yes  0.19 0.01 0.17 0.21 
Wave IV Disadvantage          
None 0.21 0.01 0.19 0.22 
2 or more 0.43 0.14 0.41 0.46 
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Wave IV Marital Status         
Married  0.27 0.01 0.26 0.29 
Single  0.30 0.01 0.28 0.32 
College Attainment          
Yes  0.12 0.01 0.11 0.14 
No 0.36 0.01 0.35 0.37 
SRH I         
Low  0.34 0.01 0.32 0.36 
High  0.23 0.01 0.22 0.25 
SRH IV         
Low  0.36 0.01 0.34 0.38 
High  0.23 0.01 0.21 0.24 
CESD IV         
Low  0.24 0.01 0.23 0.26 
High 0.36 0.01 0.34 0.38 
*Results are weighted  
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Table 3.3 Correlates of Adult Health Behaviors (N=11,602) 
  M1  M2 M3 
  
Bivariate 
Fully 
Adjusted 
Main Effects 
SES x NCRs  
Age  -0.00686 -0.00981 -0.0107 
  (0.01530) (0.0198) (0.0198) 
Female  -0.441*** -0.545*** -0.551*** 
  (0.05464) (0.0703) (0.0704) 
Race/Ethnicity       
White 0 0 0 
  (.) (.) (.) 
Black 0.187*** -0.163 -0.162 
  (0.0699) (0.104) (0.104) 
Hispanic -0.402*** -0.601*** -0.604*** 
  (0.08949) (0.114) (0.115) 
Other  -0.702*** -0.450** -0.449** 
  (0.166) (0.218) (0.219) 
Foreign Born (ref = U.S. Born)  -0.667*** -0.267 -0.274 
  (0.152) (0.201) (0.201) 
Peabody Vocabulary Test Score -0.143*** -0.00287 -0.00297 
  (0.001)  (0.00298) -0.00297 
Household Disadvantage Wave I  0.247*** 0.101** 0.0750+ 
  (0.035) (0.0412) (0.0441)  
Parent Education  -0.255*** -0.0480 -0.0281 
  (0.0283) (0.0390)  (0.0404) 
Wave IV Disadvantage Index  0.436*** 0.257*** 0.256*** 
  (0.0294) (0.0391) (0.0391) 
Respondent Education -0.6402*** -0.402*** -0.408*** 
  (0.0297) (0.0445)  (0.0433) 
Adolescent NCRs       
Attractive Personality  -0.185*** -0.0623 -0.0595 
  (0.033) (0.0547) (0.0547) 
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Perceived Intelligence  -0.245*** -0.0257 -0.0260 
  (0.026) (0.0445) (0.0445) 
Planfulness  -0.207*** -0.208*** -0.208*** 
  (0.024) (0.0434) (0.0434) 
Active Problem Solving   -0.042 0.0384 0.0395 
  (0.026) (0.0493) (0.0492) 
Change NCRs        
Attractive Personality  -0.009 -0.0493 -0.0481 
  (0.023) (0.0378) (0.0379) 
Perceived Intelligence  0.0586** 0.0164 0.0170 
  (0.0237) (0.0377) (0.0377) 
Planfulness  -0.063** -0.157*** -0.187*** 
  (0.0203) (0.0344) (0.0381) 
Active Problem Solving  -0.078*** -0.0258 -0.0259 
  (0.0209) (0.0381) (0.0381) 
NCRs * SES        
Planful Change # Disadvantage I      0.0491+ 
      (0.0273) 
Planful Change # Parent 
Education     -0.0503+ 
      (0.0244) 
Wave IV Married (ref = Single) -0.128* 0.0299 0.0312 
  (0.0554) (0.0724) (0.0724) 
CESD Wave IV  0.102*** 0.0350** 0.0347** 
  (0.0104) (0.0142) (0.0142) 
Self-Rated Health Wave I  -0.229*** -0.0540 -0.0541 
  (0.0298) (0.0394) (0.0393) 
Self-Rated Health Wave IV  0.390*** -0.249*** -0.250*** 
  (0.0310) (0.0416) (0.0416) 
Standard errors in parentheses; + p<0.1, * p<0.05, ** p<0.01, *** p<0.001      
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Table 3.4. Health Behaviors Interaction Tests 
Wald Test of Equality of Effects  P-Value  
Wave I Disadvantage * NCRs    
Attractive Personality 0.398 
Perceived Intelligence 0.164 
Planful  0.066+ 
Active Solve  0.108 
Wave IV Disadvantage * NCRs    
Attractive Personality 0.715 
Perceived Intelligence 0.2 
Planful  0.19 
Active Solve  0.334 
Parent Education * NCRs    
Attractive Personality 0.578 
Perceived Intelligence 0.954 
Planful  0.063+ 
Active Solve  0.127 
Respondent Education * NCRs    
Attractive Personality 0.776 
Perceived Intelligence 0.322 
Planful  0.281 
Active Solve  0.21 
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Figure 3.2 Adolescent Disadvantage and Planfulness Interaction  
 
 
Figure 3.3 Parent Education and Planfulness Interaction  
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CHAPTER FOUR: NCRS AND ADULT PHYSICAL HEALTH 
 Psychosocial resources including NCRs may play an important role in determining 
individual health trajectories and social disparities in health outcomes. While a large body of 
research has examined NCRs as factors for achievement outcomes including income, occupation, 
and education, less research has explored the role of NCRs in life course health outcomes (Elliot 
& Chapman 2016). Further, despite strong theoretical discussion and interest, there are relatively 
few studies that look explicitly at the role of SES as a moderator in the NCR-health association 
(Matthews & Gallo 2011). This paper will test whether change in NCRs during the transition to 
adulthood is associated with physical health outcomes, whether the association operates through 
health behaviors, and whether the strength of the association between NCRs and physical health 
outcomes varies by life course SES.  
Background 
Social Status and Health: The Stress Process Model  
 Life expectancy and other key health outcomes vary greatly by social status. The stress 
process model provides the primary framework for understanding how the social stratification of 
life stressors leads to wide disparities in physical health. When an individual perceives an 
environmental or social circumstance as stressful, this perception triggers the activation of the 
hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous system (SNS), both of 
which have regulatory effects on other systems throughout the body. Upon activation, the HPA 
axis and SNS signal the release of higher or lower levels of ‘stress hormones’ including cortisol 
and norepinephrine. These neurotransmitter hormones then alter the functioning of the immune, 
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cardiovascular, and metabolic systems to prepare the body for ‘fight or flight’ response 
(McEwen 2012). While this cascading hormonal stress response provides adaptive benefits in the 
short term, long-term chronic activation or repeated arousal accumulate over time and can 
permanently and negatively alter the body’s stress response systems (Turner & Roszell 1994; 
Segerstrom & Miller 2004).  Long-term or repeated triggering of the biological stress response 
systems due to chronic rather than acute stress exposure can result in a failure of the HPA axis or 
SNS regulators to de-activate and return to ‘normal’ pre-stress baseline functioning. This 
dysregulation can result in continued inefficient or over-active responses from the immune, 
cardiovascular, and metabolic systems indicative of future chronic disease and mortality. The 
inability to self-regulate one’s biological systems because of repeated, ongoing, or inefficient 
stress activation can be referred to as ‘physiological dysregulation’ (Juster et al 2010; Seeman et 
al 2010; McEwen & Seeman, 1999; Karatsoreos & McEwen 2011).     
NCRs and Physical Health  
 The stress-process model asserts that NCRs and other psychosocial resources may alter the 
biological processes associated with chronic and acute stress response described above by influencing 
the way people avoid, react to, and cope with life stressors. This then leads to altered behavioral, 
physiological, and neuro-endocrine responses to stress (Aneshensel & Mitchell 2014; Taylor & Seeman 
1999; Matthews & Gallo 2011). Researchers have hypothesized that NCRs may lead to decreased 
physiological stress reactivity, resulting in lower physiological dysregulation over time (Geronimus et 
al. 2006; Karatsoreos & McEwen 2011).   
 Recent research supports a link between psychosocial factors and physical health outcomes 
(Steptoe & Wardle 2017; Jokela et al 2013; Gallo et al 2007; Coccaro 2006; Deary et al 2008; Turiano et 
al 2013). Steptoe and Wardle (2017) found that higher scores on five life skills (conscientiousness, 
emotional stability, determination, control, and optimism) predicted favorable cholesterol, CRP, and 
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adiposity biomarkers in the ELSA study of aging in adults age 52-90.  Although Steptoe and Wardle’s 
analysis focused on older adults and did not examine variations in these associations by social status, 
this study nevertheless supports the theory that individual dispositions may act in conjunction with 
socio-demographic factors to influence health outcomes. Other similar research supports the conclusions 
presented by Steptoe and Wardle (2017). Turiano et al (2013) examined the big five personality traits 
and found that higher neuroticism and higher conscientiousness were both associated with decreased 
inflammatory dysregulation as measured by IL-6 in the middle age MIDUS sample after controlling for 
educational attainment. Sutin et al (2010b) further found that high neuroticism and low agreeableness 
were associated with greater risk of metabolic syndrome after controlling for age, education, and 
smoking status, while high conscientiousness was associated with a decreased risk of metabolic 
syndrome in a sample of 5,500 adults over age 45 in Italy. Despite the promising findings, these studies 
did not examine whether SES moderates the association between NCRs and physical health outcomes. 
Further, these associations need to be evaluated for a younger, more diverse sample, with different types 
of NCR measures.   
 While a larger body of research has examined the associations between NCRs and health 
in middle age and beyond, some research also points to the role of early life NCRs as significant 
factors for later life health. Deary et al (2008) found that more dependable and conscientious 5-
year olds in the UK were two times as likely to survive until their late 60s compared to children 
with scores in the bottom 50% for both measures. Examining physiological functioning in 
particular, Moffit et al (2011) found that childhood self-control was linked to better physical 
health outcomes including cardiovascular outcomes, BMI, and C-reactive protein in the Dunedin 
cohort study of 1,000 children followed from birth to age 32 years. This study represents a first 
step towards uncovering the associations between NCRs and physical health in the early life 
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course. However, Moffit et al’s study did not examine whether and how these effects vary by 
social status, and relied on a single measure of NCR ability, necessitating further examination of 
these relationships in adolescence and adulthood.  
Mechanisms Linking NCRs and Physical Health: Health Behaviors 
Researchers have hypothesized that NCRs may alter health by affecting how people 
respond to and cope with stressful life experiences. By increasing or decreasing the ability to 
manage daily and chronic life stressors, individuals with lower levels of NCRs may be more 
likely to engage in risky health behaviors such as cigarette smoking, drug use, or heavy fast food 
consumption, which in turn may impact their risk for physiological dysregulation later in life 
(Taylor & Seeman 1999; Heckman 2007). Goodwin & Friedman (2006) found that MIDUS 
respondents with greater conscientiousness living with chronic conditions experienced fewer 
daily limitations as a result of their conditions compared to respondents with lower levels of 
conscientiousness. They hypothesize that conscientiousness and other positive NCRs may result 
in better adherence to treatment regimens and a greater adoption of healthy behaviors including 
consuming more fruits and vegetables, exercising more, and smoking less. In partial support of 
this model, Turiano et al (2013) found that part of the protective effect of conscientiousness on 
IL-6 among the MIDUS sample could be explained by lower rates of smoking, and BMI. Despite 
these promising findings, no research to date has assessed whether health behaviors mediate the 
association between NCRs and physiological function during the transition to adulthood. 
Variations by SES  
 The health impacts of psychological characteristics may be contingent upon the 
availability of key economic and social resources as well as risk exposures that vary by SES 
(Elliot & Chapman 2016; Matthews et al 2010). Given the relative lack of empirical literature on 
variations in the association between NCRs and health by socioeconomic status, I draw on the 
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resource substitution and disabling hypotheses to draw insights into the potential variations in the 
effect of NCRs on physical health.  
 The resource substitution hypothesis posits that while low-SES decreases the likelihood 
of developing beneficial internal resources including NCRs will provide a greater protective 
benefit for the health outcomes of people with fewer alternative material and social resources at 
their disposal. Results showing a stronger protective effect of NCRs among low-SES 
respondents would offer support for the resource substitution hypothesis (Ross & Mirowsky 
2011). Along these lines, several researchers hypothesize that NCRs can foster resilience by 
modifying the effects of adverse life events and environments, and may account for the fact that 
not all low-SES people experience worse health outcomes than their higher-SES counterparts 
(Gluckman & Hayne 2011). Coping resources such as NCRs may enable effective and 
appropriate action in the face of adversity. NCRs may allow people to plan and initiate active 
problem solving efforts and appraise demanding situations, leading to more positive health 
outcomes despite structural barriers (Thoits 2013; Olsson et al 2003). In support of the resource 
substitution model, Elliot and Chapman (2016) found that greater psychological resources 
including self-esteem, perceived control, and optimism were associated with lower IL-6 levels 
only among low SES male respondents in the MIDUS sample. However, more work needs to be 
done to test whether these moderating effects hold for young adults using a more racially and 
economically diverse sample. While Eilliot and Chapman used a single composite measure for 
psychological functioning, more research should be done to test whether these moderating 
patterns differ across the types of measures of NCRs.  
 In contrast to the resource substitution moderating hypothesis, which suggests that a lack 
of socioeconomic resources can be ameliorated through the presence of strong psychosocial 
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abilities, the disabling hypothesis proposes that in some social contexts, structural barriers and 
resource constraints will attenuate the health protective effects of NCRs. While both hypotheses 
presume that social and personal circumstances will moderate the association between NCRs on 
health, the disabling hypothesis suggests that at a certain level of material and social deprivation, 
external forces outside an individual’s control can actually erode or reverse the health benefits of 
strong internal psychosocial resources among low-SES individuals (Shanahan et al 2013; 
Pressman & Cohen 2005).  
 Few empirical studies have assessed the disabling hypothesis. However, an ethnographic 
study by Lutfey and Freese (2005) offers preliminary evidence in support for the disabling effect 
of psychosocial resources in the face of structural constraints. Lutfey and Freese found that 
diabetic patients living in a middle class neighborhood with high conscientiousness scores were 
generally able to translate that internal resource into a successful diabetes management regimen. 
In contrast, study respondents in a lower-income neighborhood often faced structural constraints 
to proper diabetes management despite high levels of conscientiousness, including an inability to 
afford recommended foods, a resource-poor medical clinic, and factory shift work that prevented 
frequent monitoring of blood sugar. Ultimately the disabling hypothesis suggests that NCRs can 
only compensate for a lack of socioeconomic resources in environments with a reasonable 
amount of access to resources and opportunities to effectively use NCRs to improve health.  
 Thoits (2013) hypothesizes that in situations when a stressor is irresolvable or 
uncontrollable, then the active problem solving and persistence associated with stronger NCRs 
may lead to counterproductive and futile actions that increase stress and harm physical health in 
the long-term. In support of the disablement model, Pagel et al (1985) found that a very high 
sense of internal control led to feelings of self-blame and greater mental distress among 
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caregivers of terminally ill family members compared to caregivers with moderate or low levels 
of personal control. These preliminary findings support a context-specific relationship between 
SES, NCRs, and health, whereby NCRs such as sense of control or conscientiousness may only 
function as beneficial resources in the SES-stress-health process when stressors are to some 
degree objectively controllable (Taylor & Seeman 1999; Kiecolt et al 2009). Findings showing a 
weakened or reversed protective effect of NCRs among low-SES individuals would provide 
support for the disabling hypothesis.  
 The two competing SES moderation models outlined above will be evaluated in the 
analyses below using NCR by SES interaction terms. Evidence that NCRs have a stronger 
beneficial effect on the physical health outcomes of individuals from a lower-SES background 
would provide support for the resource substitution model.  Conversely, evidence that NCRs 
have a diminished protective or even harmful effect on physical health outcomes among 
individuals from a lower-SES background would provide support for the disabling hypothesis.  
Life Course Perspective 
 The transition period from adolescence to adulthood represents a crucial time for the 
development of future health outcomes. During this period of the life course, individuals 
establish a range of behavior patterns associated with their future prospects in various domains 
including education, careers, and health. As a time period of increased autonomy and 
experimentation, health related behaviors and motivations for decades to come might be first 
established during the transition to adulthood, setting in motion future trajectories related to 
disparities in health outcomes in early adulthood and middle age (McDade et al 2011).  
 While several studies have begun to examine the associations between early life NCRs 
and health behaviors such as smoking, alcohol use, and BMI, very little research has assessed the 
associations between early life NCRs and physical health in young adulthood (Hampson et al 
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2006). In one such study, Moffit et al (2011) found that self-control in childhood was associated 
with C-reactive protein and cardiovascular outcomes at age 32 after adjusting for intelligence, 
social class, and family background using a sample of 1,000 respondents from the Dunedin 
cohort study. This study offers preliminary evidence that NCRs from the early period of the life 
course have lingering impacts on health outcomes in adulthood, and emphasizes the importance 
of early life as a crucial life course period. The present study will expand upon this research by 
testing whether NCR trajectories during the transition to adulthood impact physical health 
outcomes in young adulthood among a large diverse US sample.  
Change in NCRs and Physical Health 
 While cross-sectional studies have found that NCRs at a given time point are associated 
with physical health, NCR trajectories likely influence physiological functioning over and above 
the association of NCRs measured at a single period in time (Heckman 2007; Chiteji 2010). 
NCRs should develop through a reciprocal feedback process that differentiates people over time 
based on past experiences. These previous experiences and encounters will then influence 
individuals’ motivations and beliefs about self-capabilities, leading to increasing or decreasing 
levels of NCRs over time (Chamorro-Premuzic et al 2010). External environments and changes 
in roles can also lead to different expectations and demands of appropriate behavior, which can 
precipitate a change in NCRs. (Magee et al 2013). While some people learn to believe in their 
own ability to problem-solve and cope effectively in stressful situations, others learn to expect 
the futility of their own actions, and an inability to enhance their NCR capacity due to structural 
constraints. The chains of risk life course model aligns with the hypothesis that a positive 
feedback cycle between expectations and outcomes leads to divergent trajectories of NCRs over 
time (Farkas 2003; O’Rand & Hamil-Luker 2005). A diminishing belief in one’s own internal 
capabilities may increase the likelihood of physiological dysregulation as a result of decreased 
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future orientation and reduced ability to cope with stressful life experiences in the face of 
diminished perceived personal agency to resolve the problems in one’s life. While the chains of 
risk model provides a conceptual framework to better understand the potential relationships 
between SES, NCR trajectories, and physical health during the transition to adulthood, I do not 
formally test the chains of risk model in the analyses to follow.  
 A burgeoning body of literature has started to empirically examine change in NCRs as 
predictors of health outcomes. Magee et al (2013) found that increasing conscientiousness and 
extraversion were associated with improved self-reported physical limitations and perceived 
physical health over a four year period, while increasing neuroticism was associated with worse 
outcomes over time among a sample of Australian adults age 20-79. Similarly, Turiano et al 
(2012) found that becoming less agreeable or conscientious over a ten year period in middle age 
was associated with lower self-rated health using the MIDUS sample, while Mroczek and Spiro 
(2007) found that both the level and rate of change in big five personality measures predicted 
mortality risk in middle age among a sample of male Veterans Affairs patients. Human et al 
(2013) found that among respondents in the MIDUS sample, socially undesirable personality 
change including decreasing conscientiousness and increasing neuroticism were associated with 
decreased self-rated health and a greater risk of metabolic syndrome. Much of this burgeoning 
research has focused on change in NCRs in middle age. However, further research needs to be 
done to better understand how change in NCRs during the transition to adulthood affects health 
outcomes in young adulthood since change in NCRs at different periods in the life course may 
have different implications for long-term health. While change in NCRs in middle age may be 
less normative or socially desirable, most young adults should be expected to build upon and 
strengthen their NCRs during the transition to adulthood as they encounter new and increasingly 
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responsible roles in family, work, and school. Thus, a negative NCR trajectory during this time 
period may be even more consequential to later life health outcomes than if NCRs diminish at a 
later period in the life course.  
Research Questions and Hypotheses 
1. Are NCR change scores from adolescence to adulthood associated with physical health 
in adulthood? 
2. Do health behaviors mediate the association between NCRs and adult physical health? 
3. Does the association between NCRs and physical health vary by family and respondent 
SES?   
 Based on the stress process literature, I hypothesize 1) that increasing NCRs during the 
transition to adulthood will be associated with a decreased risk of poor physical health in 
adulthood. Previous theory and research on other life course time periods suggests that NCR 
trajectories should influence physical health over and above the association of baseline NCRs 
by influencing physiological stress response processes. The transition to adulthood represents a 
period of significant change and growth, with implications for long-term stress reactivity and 
coping. Research demonstrating an association between NCR change during the transition to 
adulthood and young adult physical health could offer insight into the development of potential 
interventions to help individuals avoid harmful physical health outcomes by enhancing soft 
skills early in the life course.  
 2) Second, I hypothesize that health behaviors will partially mediate the associations 
between NCRs and physical health. Previous literature posits that NCRs should influence 
behavioral patterns related to coping and future-orientation. If this is the case, then some of the 
association between NCRs and physiological dysregulation should be explained by disparities in 
health behaviors patterns among people with strong or weak NCRs.  
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 3) Third, I hypothesize that the magnitude and direction of the association between NCRs 
and physical health will vary by socioeconomic status. The resource substitution hypothesis and 
the disabling hypothesis both propose that the effects of NCRs on physical health will differ for 
low-SES respondents compared to high SES respondents. If the protective effect of NCRs on 
physical health is stronger among low-SES respondents, this will provide support for the 
resource substitution hypothesis. Conversely, if the protective effect of NCRs on physical health 
is weaker or reversed among low-SES respondents, this will provide support for the disabling 
hypothesis. Evidence demonstrating whether social disadvantage influences the strength of the 
association between NCRs and health could lead to a better understanding of which social groups 
may benefit the most from interventions to increase NCRs in the early period of the life course. 
Data and Methods 
 I use data from two waves of the National Longitudinal Study of Adolescent to Adult 
Health (Add Health). Add Health is a nationally representative, multistage stratified survey 
begun in adolescence, sampling students in grades 7 through 12 during the 1994-1995 school 
year. I use data from Waves I and IV of Add Health. Biomarker data are drawn from the Wave 
IV interview. Data for metabolic syndrome and C-reactive protein were collected using assays of 
dried blood spots and measurements taken by field interviewers (Radler & Ryff 2010). The 
Wave IV sample comprises a total of 15,701 respondents. Dropping all respondents without the 
focal variables of interest leads to a final sample size of 10,597 for metabolic syndrome models 
and 10,586 for the CRP models. The primary source of missing data was missing parent 
interviews (which are necessary to measure adolescent household disadvantage) – among 
respondents interviewed in Wave IV, approximately 15% of participants did not have a Wave I 
parent interview (n=2,355). Information from the parent interviews was used to create the Wave 
I SES disadvantage scores. Additional sources of missing information include respondents 
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missing sampling weights (904) the Peabody vocabulary test (648), or health behaviors (107). 
An additional 1,016 are missing measures for metabolic syndrome and/or CRP.  
 To answer my three research questions, I will test the following models in a stepwise 
fashion using logistic regression analysis using Stata 15 to examine the associations between 
SES, NCRs, and the likelihood of elevated CRP or metabolic syndrome in adulthood. 1) Model 1 
will test the bivariate associations between each covariate and the physical health outcome of 
interest. 2) Model 2 will test the association between NCR change scores with adult physical 
health, net of life course SES, baseline NCRs, and all other relevant socio-demographic 
covariates. Model 2 findings will represent the fully adjusted main effects for NCR change 
scores on physical health, addressing research question 1. 3) Model 3 will add adult health 
behaviors to the model to assess whether behavioral factors mediate the association between 
NCRs and physical health (research question 2). 4) Model 4 will test for variations in the effects 
of NCRs by SES through the use of SES by NCR interaction terms (research question 3). Each 
SES-NCR interaction term will be entered into the model and tested separately (Eltinge & 
Sribney 1997). Only significant SES-NCR interactions will be shown in the final results in 
model 4. Further information on the full list of interaction tests and the Wald test results will be 
shown in tables 4.4c and 4.5c below. 
 Figure 4.1 presents the conceptual model of the main effects, mediation, and moderation 
hypotheses that will be tested in the analyses below. The bold bottom arrow labeled path A 
represents the direct effect of NCR change on physical health outcomes, which will be tested in 
model 2. Path B represents the potential indirect effect NCRs on physical health via adult health 
behaviors (mediation), which will be tested in model 3. Path B represents the hypothesis that 
differences in health behavior patterns will account for some or all of the beneficial effects of 
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NCR change trajectories on physical health outcomes. The mediating effect of health behaviors 
on the NCR-physical health association will be tested by assessing whether the strength of the 
association between NCRs and physical health diminishes significantly from model 2 to model 3. 
Path C represents the potential moderating effect of SES on the association between NCRs and 
physical health, which will be tested in model 4. Evidence of a stronger protective effect of 
NCRs on physical health among lower-SES respondents would support the resource substitution 
moderation model. Conversely, evidence of a weaker protective or harmful effect of NCRs on 
physical health among lower-SES respondents would support the disabling moderation model.   
 Separate statistical tests of mediation will be conducted using the ‘suest’ test command in 
Stata. The test command provides a formal statistical test of full or partial mediation by assessing 
the difference between sets of coefficients across nested models (Preacher & Hayes 2008). By 
testing the equality of coefficients across models, the test can detect whether the magnitude of 
the effect of a set of covariates significantly attenuates after adjusting for potential mediators 
introduced in subsequent models (Clogg et al 1995). The mediation test will assess whether the 
coefficients for NCRs significantly decrease after introducing health behaviors into the model by 
comparing the coefficients for NCR variables from models 2 and 3.  
 Separate statistical tests of moderation will be conducted using the ‘testparm’ command 
in Stata. The test command provides a formal statistical test of moderation by assessing whether 
the association between an independent variable (NCR change) and the dependent variable 
(physical health) differs significantly across levels of another covariate (SES) using a global 
Wald test calculation for an interaction term in the model. A significant p-value of <0.05 for the 
F-test tells you that the magnitude or direction of the NCR-health association differs across the 
levels of SES.  
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Measures   
Dependent Variables  
Adult Physical Health Outcomes (Wave IV) 
 -Metabolic Syndrome- A dichotomous measure indicating the presence of metabolic 
syndrome was taken in Wave IV. Metabolic syndrome was defined as having abdominal obesity 
and at least two additional clinically elevated signs. The items incorporated into the measure of 
metabolic syndrome other than abdominal obesity include blood pressure, blood glucose 
(HbA1c), HDL cholesterol, and triglycerides. The following clinical cutoffs were used to define 
elevated symptoms for each of the five indicators of metabolic syndrome. Abdominal obesity 
was defined as having a waist circumference ≥ 80 cm for women, ≥ 94 cm for men of European 
and African descent, or ≥ 90 cm for men of Asian or South/Central American descent. 
Individuals were coded as having elevated blood pressure if they had a systolic blood pressure 
reading of ≥ 130 or a diastolic blood pressure of ≥ 85 mm Hg or reported the use of anti-
hypertensive medication. Elevated HbA1c was defined as having a glucose reading of ≥ 5.7%. 
Men in the bottom two deciles and women in the bottom three deciles of HDL levels for the Add 
Health survey were coded as having low HDL cholesterol. Finally, men in the top three deciles 
and women in the top two deciles in Add Health for triglycerides received a score of 1 for 
elevated triglycerides (Grundy et al 2004; Zhu et al 2005). 
 -Chronic Inflammation- A dichotomous measure for elevated C-reactive protein was 
created. A CRP level ≥ 3.0mg/dl was used to indicate chronic inflammatory dysfunction. 
Respondents with very high levels of C-reactive protein (≥ 10.0mg/dl) were retained in the 
sample. All models examining C-reactive protein outcomes include controls for the number of 
infectious symptoms presented by the respondent and whether the respondent had taken any of 
seven different types of medications that have a known impact on CRP levels within the past two 
123 
weeks. The medications incorporated in the dichotomous indicator for medication use include 
NSAIDS and salicylates, Cox-2 inhibitors, inhaled corticosteroids, corticotropin and 
glucocorticoids, anti-rheumatic/anti-psoriatic medications, immunosuppressive drugs, and anti-
inflammatory medications.  
 Table 4.1a presents the distributions of the physical health outcomes for the sample. The 
mean level of C-reactive protein is 4.77 mg/dl, above the 3.0 mg/dl cutoff for elevated 
inflammation (Danesh et al 2000). Approximately 40% of the sample meets the clinical cutoff 
for elevated inflammation. The average respondent meets the clinical cut-off for two out of the 
five conditions included in the measure for metabolic syndrome. Just less than 38% of the 
sample meets the clinical cut-off for metabolic syndrome based on the definition of abdominal 
obesity plus two additional clinical indicators. 
Independent Variables  
Non-Cognitive Resources  (Wave I and IV) 
 This study will examine the associations between four separate non-cognitive resource 
measures and physical health. The specific measures are described in further detail in chapter 1. 
Each of the items was asked at repeated time-points at Wave I and Wave IV of Add Health. Non-
cognitive items that were asked at only Wave I or Wave IV were excluded from the analysis to 
allow for an assessment of change over time in NCR ability. Below I list the questionnaire items 
used for each NCR indicator. Higher scores represent greater levels of positive non-cognitive 
functioning.  
 1) Attractive Personality  
“How attractive is the respondent's personality?” Responses range from 1-5. [Interviewer-rating.]  
 2) Perceived Intelligence  
“Compared with other people your age, how intelligent are you?” Responses range from 1-6.  
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 3) Planfulness  
“When making decisions, you usually go with your ‘gut feeling’ without thinking too much 
about the consequences of each alternative.” Responses range from 1-5. The item is reverse-
coded such that higher scores reflect greater levels of planfulness.  
 4) Active Problem Solving  
 “I go out of my way to avoid having to deal with problems in my life.” Responses range from 1-
5. The item is reverse-coded so that higher scores reflect greater active problem solving. 
 Table 4.1b shows the distributions of the NCR outcome variables. The average score for 
each non-cognitive item skews slightly towards the higher end of the distribution. For instance, 
the mean score for attractive personality is a 3.58 on a 5-point scale, while the mean score for 
planfulness at Wave I is just under 3 on a 5-point scale. The mean score for perceived 
intelligence in adolescence is 3.87 on a 6-point scale. The mean values for all four measures are 
greater at Wave IV than at Wave I. While the mean score for attractive personality increases only 
slightly from 3.58 to 3.60 across the time periods, the means score for active problem solving 
increases from 2.85 to 3.46.  
Change in NCRs 
 Change scores will be included as independent variables in the models to evaluate 
whether change in NCR ability from adolescence to adulthood is significantly associated with 
physical health net of baseline NCR scores at Wave I. To operationalize change in NCRs, I 
assign each respondent a change score for each type of NCR by subtracting their Wave I score 
from their Wave IV score on each of the four items. The change scores are continuous variables 
ranging from -4 to 4 for attractive personality ratings, planfulness, and active problem solving. 
The perceived intelligence change score ranges from -5 to 5. A positive change score indicates 
an increase in a type of NCR from adolescence to adulthood, a negative change score indicates a 
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decrease in a domain of NCR from adolescence to adulthood and a score of 0 indicates stability 
across the two waves.  The change scores reflect intra-individual deviation over time. 
Correlations between Wave I and Wave IV NCRs are modest (0.09-0.34), suggesting significant 
change in NCRs over time (see ch. 2 appendix table 1).  All models examining change score 
outcomes will control for baseline NCRs at Wave I.  
 Table 4.1c shows the univariate distributions for the NCR change scores. Between 
adolescence and adulthood, the average respondent experiences an increase in NCRs over time. 
The average level of intra-individual change varies between the different NCR measures. 
Respondents experience the greatest average intra-individual change in active problem solving 
ability with a mean change score of 0.61, followed by planfulness, with a mean change score of 
0.44. The average level of intra-individual change for attractive personality scores and perceived 
intelligence is relatively lower (0.02-0.04). The standard deviations of NCR change scores 
indicate substantial variation in the direction and extent of change in NCRs over time. Standard 
deviations for the change scores range from 1.15 for attractive personality to 1.37 for 
planfulness. The minimum and maximum values for each change score also indicate that at least 
some respondents experience a complete reversal in scores over time—going from either the 
maximum score in adolescence to the minimum score in adulthood or vice versa.  The histogram 
graphs in the introduction chapter (figure 1.3) demonstrate that all change scores are normally 
distributed, with a reasonable level of dispersion in scores across the sample.  
Adolescent SES (Wave I) 
 A household disadvantage index was created for adolescence (Wave I) based on four 
binary disadvantage indicators. For Wave I, I parent difficulty paying bills, parent welfare 
receipt, single parent household, and parent unemployment. The adolescent household 
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disadvantage index ranges from 0-4, with higher scores indicating greater levels of household 
disadvantage.  
 A continuous indicator of parent educational attainment will also be used to capture 
effects of household SES advantages in adolescence. The categories for parent educational 
attainment variable are 1= no high school degree, 2= high school degree, 3= some college, 
4=college degree or greater.  
Adult SES (Wave IV) 
 A household disadvantage index was created for adulthood (Wave IV) based on four 
binary disadvantage indicators. For Wave IV, I use low respondent household income (bottom 
quartile), welfare receipt, respondent difficulty with paying bills, and respondent unemployment. 
The adult household disadvantage index ranges from 0-4, with higher scores indicating greater 
levels of disadvantage.  
 A continuous indicator of parent educational attainment will also be used to capture 
effects of household SES advantages in adulthood. The categories for respondent educational 
attainment variable are 1= no high school degree, 2= high school degree, 3= some college, 
4=college degree or greater. 
 Table 4.1d shows the distributions of the adolescent and adult socioeconomic variables. 
The average Wave I disadvantage score is 0.51, while the average Wave IV score on the 
disadvantage index is 0.74. This difference partially reflects the fact that differing variables are 
used to capture disadvantage in adolescence compared to adulthood, which result in differing 
inclusion criteria across the two waves. For example, 32% of the Wave IV respondents are 
categorized as having a household income in the bottom quartile. Household income is not used 
as a measure of household disadvantage in adolescence to maximize the sample size of 
respondents with valid household indicators based on the parent survey. Approximately 20% of 
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the sample respondents have at least one parent who graduated college. At Wave IV, around 
32% of the respondents have obtained a college degree or higher, demonstrating differences in 
the extent of educational attainment across the two generations.  
Control Variables 
Demographic Factors 
-Race/ethnicity- This item is based on respondents’ self-identified race and Hispanic ethnicity. 
four racial/ethnic categories are created: non-Hispanic white (reference category), Hispanic (any 
race), non-Hispanic black, and other race.  
-Other demographic factors include a continuous measure of age, a dichotomous measure for 
gender (1=female), a dichotomous measure for immigrant status (1=first generation), and a 
dichotomous measure of marital status (1= ever married at Wave IV).  
Objective Measures of Cognition (Wave I) 
-Peabody Vocabulary Test Score - Because NCRs correlate with intelligence, the respondents’ 
Wave I vocabulary test score will be controlled for to eliminate the possibility of confounding. 
Although the Peabody vocabulary test is a measure of verbal intelligence and is not considered 
as broad as a standard IQ test, Zagar and Mead (1983) found that the Peabody test clusters well 
as a measure of general intelligence compared to other IQ tests. Correlations between the 
Peabody vocabulary test scores and NCRs are modest, ranging from 0.13- 0.29.  
Health Status (Wave I and Wave IV) 
 Because adult physical health outcomes may be closely associated with weight status and 
baseline adolescent health, I control for the following items in the analyses: 
-Self-Rated Health- Self-rated health was captured with the item, “In general, how is your 
health?” Responses range from poor (1) to excellent (5). An assessment of self-rated health was 
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taken in adolescence to capture baseline health status. The self-rated health indicator is coded 
such that a higher score represents better self-rated health.  
-Body Mass Index- Based on self-reported height and weight in adolescence and measured 
height and weight in adulthood. BMI from Wave I will be included as a control in the adjusted 
models.  
-CESD Depression Scale- Depression will be included as a control variable in the CRP models. 
Previous studies show bi-directional links between depression and C-reactive protein (Das 2016; 
Ford & Erlinger 2004).  The CESD is a screening test for depression and depressive disorder. 
The Wave IV Add Health CESD scale represents a count of depressive symptoms at Wave IV 
with values ranging from 0-15.  
Mechanism 
Risky Health Behaviors Score- A composite score of four risky health behaviors was created 
which includes being a regular smoker, being physically inactive, heavy fast food consumption, 
and heavy sugary beverage consumption. Model 3 will include this measure in the analysis to 
test whether some of the protective effect of NCRs on physical health operates through health 
behaviors. The mediating effect of individual health risk behaviors will also be examined in 
supplementary models as a sensitivity test.  
 Table 4.1e shows the distributions of the basic demographic and health status variables 
for the sample. The average age at Wave IV is around 28. Just under half the sample is female. 
The average Peabody vocabulary score is just over 100. Approximately 4% of the sample is first-
generation immigrant. Approximately 67% of the sample is white, 18% black and 11% are of 
Hispanic origin. Just under 60% of the sample is married by Wave IV.  The average number of 
depressive symptoms is 2.51, with a maximum symptom count of 15. The average self-rated 
health score in adolescence is 3.89, with an average self-rated health score of 3.67 in adulthood. 
129 
The average adolescent BMI is 22.96 (in the normal range), and the mean BMI in young 
adulthood is 29.07 (overweight). Around a quarter of the sample smoke cigarettes regularly. 36% 
of the respondents presented infectious symptoms at Wave IV, while 29.5% reported using 
medications that may affect inflammation levels. Approximately 29% of the sample engages in 
two or more risky health behaviors in young adulthood. 
Results  
Descriptive Results  
 Table 4.2a shows the mean proportion of respondents with elevated CRP, by NCRs. A 
greater proportion of respondents with low perceived intelligence have elevated CRP (43%) 
compared to respondents with greater perceived intelligence in adolescence (37%). Similar 
findings are shown for the Wave IV NCRs.  
 Table 4.2b shows the mean proportion of respondents with elevated CRP by socio-
demographic and health status covariates. A greater proportion of respondents with the greatest 
level of SES disadvantage in adolescence have elevated CRP in adulthood compared to 
respondents with no adolescent SES disadvantage (47% versus 38%; p<0.001). Meanwhile, a 
smaller proportion of respondents whose parents have a college degree have elevated CRP 
compared to respondents whose parents do not have a college degree (p<0.001). Similar patterns 
hold for respondent SES characteristics at Wave IV. A lower proportion of respondents with a 
college degree have elevated CRP compared to those without a college degree (35% versus 
42%), and a greater proportion of respondents with two or more SES disadvantages in adulthood 
having elevated CRP compared to those with no disadvantages (48% versus 36%). The bivariate 
results provide preliminary evidence in support of the proposed associations between NCRs, 
SES, and CRP.  These associations should be examined further using a multivariate modeling 
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approach to better understand the associations between NCRs and CRP net of SES and socio-
demographic characteristics.  
 Table 4.3a shows the mean proportion of respondents with metabolic syndrome by 
NCRs. A greater proportion of respondents with low Wave I attractive personality ratings have 
metabolic syndrome in Wave IV compared to respondents with high attractive personality scores 
at Wave I (44% versus 32% p<0.001). Similarly, a greater proportion of respondents with low 
adolescent perceived intelligence have metabolic syndrome compared to those with scores in the 
top quartile at Wave I (40% versus 35%; p<0.001). 31% of respondents with the top scores for 
attractive personality in Wave IV have metabolic syndrome, compared to 43% of respondents 
with low attractive personality ratings in adulthood (p<0.001).  
 Table 4.3b shows the mean proportion of respondents with metabolic syndrome by socio-
demographic and health status covariates. A smaller proportion of respondents whose parents 
have a college degree have metabolic syndrome compared to respondents whose parents do not 
have a college degree (31% versus 39%; p<0.001). Similar patterns hold for respondent SES 
characteristics at Wave IV, with a lower proportion of respondents with a college degree having 
metabolic syndrome compared to those without a college degree. Respondents who were obese 
at Wave I are significantly more likely to have metabolic syndrome at Wave IV compared to 
respondents who were not obese in adolescence (66% versus 37%; p<0.001). A significantly 
greater proportion of respondents with two or more risky health behaviors have metabolic 
syndrome compared to respondents with fewer risky health behaviors (41% versus 35%; 
p<0.05). 
 The bivariate results provide preliminary evidence in support of the proposed 
associations between NCRs, SES, and metabolic syndrome. The results suggest that the 
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associations between NCRs and physical health may be slightly stronger for metabolic syndrome 
than for CRP.  The preliminary associations suggest that perceived intelligence may matter most 
for CRP outcomes, while attractive personality may be more important for metabolic syndrome 
outcomes. These associations should be examined further using a multivariate modeling 
approach to better understand the associations between NCRs and physical health outcomes net 
of SES and socio-demographic characteristics.  
Regression Analysis Results 
CRP Results 
 Table 4.4 presents the regression models testing the associations between SES, NCRs, 
and CRP in adulthood. Model 1 presents the bivariate associations between each covariate and 
elevated CRP. The results for model 1 show that greater adolescent perceived intelligence and 
planfulness are associated with a decreased likelihood of elevated CRP in adulthood in the 
unadjusted bivariate associations (p<0.1). NCR change is not associated with elevated CRP in 
the unadjusted bivariate associations.  
 Model 2 demonstrates the associations between NCRs and elevated CRP after adjusting 
for life course SES and other socio-demographic covariates, including race/ethnicity, immigrant 
status, gender, age, cognitive ability, and respondent health characteristics. Greater household 
disadvantage in adulthood is associated with an increased likelihood of elevated CRP in 
adulthood (b 0.09; p<0.01). Meanwhile, greater respondent educational attainment is associated 
with a decreased likelihood of elevated CRP in the fully adjusted model (b -0.07; p<0.05).  
Greater adolescent planfulness is associated with a decreased likelihood of elevated CRP in 
adulthood (b -0.102; p<0.01). Adjusting for baseline NCRs and other key covariates, increasing 
planfulness during the transition to adulthood is associated with a decreased likelihood of 
elevated CRP in adulthood (b -0.06; p<0.05).  
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 Model 3 examines the association between risky health behaviors and C-reactive protein. 
Engaging in two or more risky health behaviors is associated with an increased risk of elevated 
CRP at Wave IV (b 0.127; p<0.05). After controlling for risky health behaviors, the magnitude 
of the effect of adolescent planfulness and change in planfulness on CRP attenuates slightly. The 
formal test of the change in coefficients between models 2 and 3 shows that health behaviors do 
not significantly mediate the association between NCRs and CRP (see table 4.4b for mediation 
test results). Sensitivity tests examining the associations between each individual health behavior 
and CRP found that the association between behaviors and CRP was primarily driven by 
physical inactivity and smoking. However, the results for individual health behaviors also 
demonstrated no significant mediation effects. The results demonstrate that NCRs and health 
behaviors are both associated with CRP in adulthood, but that health behaviors are not the 
primary mechanism through which NCRs influence CRP during the transition to adulthood. 
 Model 4 presents the interactions between NCRs and SES. Only the significant 
interaction effects are shown. Each interaction was entered into the model and tested separately. 
Only the significant interaction effects are shown in the final model results in table 4.4 (see table 
4.4c below for full list of interactions and Wald test results). Increasing planfulness is associated 
with a diminished protective effect against elevated CRP among respondents with more 
household disadvantages in adulthood (p<0.1). The moderation findings indicate that the 
protective effect of increasing planfulness during the transition to adulthood is lower among 
more respondents with more adult socioeconomic disadvantages compared to respondents with 
greater adult SES.  The results for the moderation findings for CRP support the disabling 
hypothesis. 
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 Figure 4.2 graphically depicts how the association between planful change and CRP 
varies by contrasting levels of adult disadvantage. The results show the predicted proportion of 
respondents with elevated CRP by levels of respondent disadvantage and planfulness. Among 
respondents with no adult SES disadvantage (represented by the blue line), the predicted 
proportion of respondents with elevated CRP is greatest for those experiencing a net decrease in 
planfulness over time (45% among those with a change score of -3) and lowest among those 
experiencing a net increase in planfulness over time (31% among those with a change score of 
positive 3). However, among respondents with two or more household disadvantages in 
adulthood (represented in red), a greater predicted proportion of respondents with a net increase 
in planfulness are predicted to have elevated CRP compared to disadvantaged respondents with 
no change or decreasing planfulness over time (40% versus 50%). The Wald test for the 
interaction term reveals a statistically significant difference in the association between 
planfulness and health behaviors across the levels of adult disadvantage (p<0.1). 
Metabolic Syndrome Results 
 Table 4.5 presents the regression models testing the associations between SES, NCRs, 
and metabolic syndrome. Model 1 presents the bivariate associations between each covariate and 
metabolic syndrome. Greater adolescent perceived intelligence is associated with a decreased 
risk of metabolic syndrome in adulthood in the unadjusted bivariate results. NCR change is not 
associated with metabolic syndrome in the unadjusted bivariate associations.  
 Model 2 demonstrates the associations between NCRs and metabolic syndrome after 
adjusting for life course SES and other socio-demographic covariates, including race/ethnicity, 
immigrant status, gender, age, cognitive ability, and baseline health characteristics. Greater 
parent education and respondent education are both associated with a decreased likelihood of 
metabolic syndrome in adulthood in the fully adjusted models (p<0.001). Greater baseline 
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adolescent attractive personality and increasing attractive personality over time are both 
associated with a decreased likelihood of metabolic syndrome after adjusting for other relevant 
covariates (p<0.001).   
 Model 3 tests the association between adult health behaviors and metabolic syndrome. 
Engaging in two or more risky health behaviors is associated with an increased risk of metabolic 
syndrome after adjusting for SES and baseline health (b 0.12; p<0.05). After controlling for risky 
health behaviors, the magnitude of the effect of change in planfulness on metabolic syndrome 
attenuates slightly. Similar to the results for CRP, formal test of the change in coefficients 
between models 2 and 3 shows that health behaviors do not significantly mediate the association 
between NCRs and metabolic syndrome (see table 4.5b for mediation test results). Sensitivity 
tests examining the associations between each individual health behavior and metabolic 
syndrome found that the association between behaviors and metabolic syndrome was primarily 
driven by physical inactivity and sugary beverage consumption. However, the results for 
individual health behaviors also demonstrated no significant mediation effects. The results 
demonstrate that NCRs and health behaviors are both associated with metabolic syndrome in 
adulthood, but that health behaviors are not the primary mechanism through which NCRs 
influence metabolic syndrome during the transition to adulthood. 
 Model 4 presents the interactions between NCRs and SES. Only the significant 
interaction effects are shown in the final model results in table 4.5 (see table 4.5c below for full 
list of interactions and Wald test results). Increasing perceived intelligence is associated with a 
greater protective effect against metabolic syndrome among respondents with more household 
disadvantages in adolescence (p<0.1). The second interaction term shows that the protective 
effect of increasing attractive personality against metabolic syndrome declines as respondent 
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educational attainment increases. Although the sign of the coefficient for the education*attractive 
personality interaction is positive and the coefficient for the disadvantage*perceived intelligence 
interaction is negative, they both indicate that the protective effect of increasing NCRs for 
metabolic syndrome is greater among respondents with more adolescent and young adult 
disadvantages compared to respondents with greater levels of SES. The moderating results for 
metabolic syndrome support the resource substitution hypothesis.  
 Figure 4.3 graphically depicts how the association between perceived intelligence change 
and metabolic syndrome varies by contrasting levels of adolescent disadvantage. The results 
show the predicted proportion of respondents with metabolic syndrome by levels of adolescent 
disadvantage and perceived intelligence. Among adolescents with no SES disadvantage 
(represented by the blue line), the predicted proportion of respondents with metabolic syndrome 
is statistically the same for respondents experiencing a net decrease in perceived intelligence 
over time as for those experiencing a net increase in perceived intelligence over time. However, 
among respondents with two or more household disadvantages in adolescence (represented in 
red), a greater proportion of respondents with a net decrease in perceived intelligence are 
predicted to have metabolic syndrome compared to disadvantaged respondents with no change or 
increasing perceived intelligence over time (45% versus 24%). The results demonstrate that the 
protective benefits of increasing perceived intelligence during the transition to adulthood are 
greatest among respondents with the most adolescent household disadvantage. The Wald test for 
the interaction term reveals a statistically significant difference in the association between 
perceived intelligence and metabolic syndrome across the levels of adolescent disadvantage 
(p<0.1). 
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 Figure 4.4 graphically depicts how the association between attractive personality change 
and metabolic syndrome varies by contrasting levels of respondent educational attainment. The 
results show the predicted proportion of respondents with metabolic syndrome by levels of 
respondent education and attractive personality. Among adolescents with at least a college 
degree (shown in blue), the predicted proportion of respondents with metabolic syndrome is 
greatest for those experiencing a net decrease in attractive personality over time (40% among 
those with a change score of -3) and lowest among those experiencing a net increase in attractive 
personality over time (30% among those with a change score of positive 3). Among respondents 
with less than a high school degree (represented in red), the pattern is similar, but the slope of the 
decline in metabolic syndrome by attractive personality change is steeper compared to 
respondents with greater educational attainment. Among respondents with less than a high 
school degree who experience a net decrease in attractive personality over time, the predicted 
proportion with metabolic syndrome is over 55%. Among low educated respondents who 
experience a net increase in attractive personality over time, the predicted proportion with 
metabolic syndrome is 29%, statistically the same as highly educated respondents whose 
attractive personality ratings increase over time. The findings suggest a heightened protective 
effect of increasing attractive personality among respondents with lower educational attainment. 
The Wald test for the interaction term reveals a statistically significant difference in the 
association between attractive personality and metabolic syndrome across the levels of 
respondent educational attainment (p<0.1)  
Discussion 
 This study examined the associations between NCRs and physical health in adulthood. 
The first aim of the paper was to assess the associations between NCRs with CRP and metabolic 
syndrome in adulthood. Multivariate logistic regression findings demonstrate that planfulness in 
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adolescence and increasing planfulness over time were significantly protective against elevated 
C-reactive protein, while adolescent attractive personality and increasing attractive personality 
over time were significantly protective against metabolic syndrome. The findings demonstrate 
support for the main effects hypothesis that NCR change between adolescence and young 
adulthood would be associated with physical health outcomes net of SES and baseline NCR 
abilities. The findings support the arguments of previous life course scholars who have proposed 
that NCR trajectories matter for important life outcomes over and above NCRs at any single time 
point in the life course. The findings from the main effects analyses confirm that divergent 
trajectories of NCRs among individuals in the early period of the life course have important 
implications for health outcomes in young adulthood.  
 The second aim of the paper was to assess whether adult health behaviors mediated the 
association between NCR change and physical health. The stress process literature proposes that 
NCRs may influence physical health by shaping the extent to which individuals adhere to 
positive health behavior patterns. NCRs and health behaviors were both associated with both 
metabolic syndrome and CRP outcomes in young adulthood. However, the findings demonstrate 
that health behaviors do not significantly mediate the association between NCRs and 
physiological function in young adulthood. Future studies should assess whether other stress 
process mechanisms such as the level of stress exposure or stress reactivity can account for some 
or all of the associations between NCR trajectories and physical health outcomes in young 
adulthood. Further research should also be done to determine whether the importance of health 
behaviors as a mediator for the NCRs-physical health association varies across other periods of 
the life course. It is possible for instance that young adult NCR trajectories may operate on 
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physical health outcomes in old age indirectly by shaping health behaviors during the intervening 
decades, even if these patterns are too proximal to shape physical health in young adulthood.   
 The final aim of the paper was to assess whether and how the associations between NCRs 
and physical health in adulthood varied by SES. The resource substitution hypothesis proposes 
that the health protective effect of psychosocial resources will be stronger for lower-SES 
individuals. Conversely, the disabling hypothesis proposes that the health protective effect of 
psychosocial resources will reverse or weaken among disadvantaged individuals. The findings 
demonstrate support for both the resource substitution and disabling hypotheses. 
  The moderation results for CRP show that the protective effect of increasing planfulness 
on the risk of elevated CRP was weaker for respondents with greater adult disadvantage, 
demonstrating support for the disabling hypothesis. As proposed by the disabling hypothesis, the 
findings for CRP show that in some cases, the structural constraints linked with lower SES 
attainment may lead to an inability to reap the full health-protective effects of psychosocial 
resources. Individuals who desire to plan ahead for the future to avoid undesired outcomes, but 
who are unable to do so due to environmental circumstances, may face an additional chronic 
stress burden due to this person-environment mismatch (Shanahan et al; Pressman & Cohen 
2005).  
 Differential exposures to chronic stressors including discrimination, social 
marginalization, and neighborhood segregation may lead to less beneficial returns to planfulness 
among marginalized social groups. That is, high levels of planfulness may simply not be enough 
to overcome the long term health effects of years of repeated long-term chronic stress exposure, 
which may lead to premature ‘weathering’ among disadvantaged adults despite individual stress 
coping skills (Shanahan et al 2013). Further, as discussed in chapter three, highly planful people 
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may actually experience greater stress reactivity in low-SES circumstances compared to low-
SES individuals with lower levels of planfulness. Individuals with increasing planfulness may 
have higher expectations for the controllability of their life circumstances, and will therefore 
experience heightened self-blame and distress when the structural constraints of low-resource 
environments dampen their ability to successfully achieve goals. If highly planful individuals are 
more likely to respond to stressful circumstances with a sense of self-blame for the inability 
prevent stressors, then increased planfulness may actually lead to maladaptive forms of coping 
when uncontrollable circumstances are responsible for negative life events (Stroebe 2011). These 
findings align with previous studies showing that the beneficial effects of planful competence 
can be disabled by social and economic circumstances (Shanahan & Elder 2002).  
 The moderation results for metabolic syndrome contrast with those found for CRP. The 
interactions between NCRs and SES for metabolic syndrome demonstrate support for the 
resource substitution hypothesis, which proposes that individuals from low-SES environments 
will experience a greater protective benefit from psychosocial resources for physical health 
outcomes. The results showed that respondents with greater adolescent household disadvantages 
experienced a greater protective benefit from increasing perceived intelligence over time 
compared to adolescents with no household disadvantages. Similarly, respondents with lower 
levels of educational attainment experienced a greater protective benefit from increasing 
attractive personality compared to more highly educated respondents.  
 The resource substitution model proposes that some psychosocial resources may allow 
individuals with fewer material resources at their disposal to better anticipate and cope with 
chronic stressors in their environments. The findings suggest that in some circumstances, 
increasing NCRs over time despite low-SES can foster resilience and improve physical health 
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outcomes, at least in the early period of the life course. It is possible that despite structural 
constraints, increasing attractive personality allows individuals to avoid or diminish potential life 
stressors by opening additional opportunities for advancement via strong interpersonal abilities. 
Similarly, experiencing an upward trajectory in perceived intelligence over time may be 
particularly important for low-SES respondents because it may lead to an increased sense of self 
and enhance an individual’s confidence in their ability to meet and respond to unexpected 
circumstances, thereby reducing stress reactivity. In contrast, for high SES youth, perceived 
intelligence and attractive personality may not matter for health as much as for low SES youth, 
because well-off individuals are less likely to be exposed to the stressful circumstances that make 
such resources necessary for success. In other words, having access to broad social network 
connections and monetary resources may allow high-SES youth to achieve goals and avoid 
stressful life experiences even if their self-perceived intelligence is lacking or their personality 
attractiveness is below average, making the presence or absence of these resources less salient to 
their overall health and well-being (Taylor & Seeman 2004; Ross & Mirowsky 2011).  
 Ultimately, the contrasting moderation findings demonstrate the importance of analyzing 
the social variations in the effects of individual NCRs separately, given that the beneficial effects 
of resources such as planfulness appear to decrease in low-SES circumstances, while others such 
as attractive personality and perceived intelligence are more beneficial for health among 
disadvantaged youth.  
 The results also present contrasting patterns in the NCR-SES-health association by the 
type of physiological outcome examined. Previous research does not present a clear and 
compelling hypothesis for why planfulness would benefit only CRP outcomes, while attractive 
personality is only protective against metabolic syndrome, but not CRP. Although CRP and 
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metabolic syndrome are both linked to chronic stress, metabolic syndrome appears to be at least 
somewhat more closely tied to poor health habits that may occur as coping response to stressors, 
while elevated CRP may result directly from the physiological stress reactivity that occurs prior 
to the enactment of conscious stress coping behaviors (Vitaliano et al 2002). It is possible that 
the facets of an attractive personality, including warmth, friendliness, and cooperativeness 
impact behavioral decision-making and the ways people cope with life stressors, rather than 
directly influencing stress avoidance or unconscious physiological stress reactivity. As discussed 
in chapter 1, having an attractive personality may be linked with a stronger ability to harness 
social networks to adapt to stressful life changes, which may in turn diminish the likelihood of 
turning to unhealthful behaviors linked to the development of metabolic syndrome (Boyce & 
Wood 2011). Although the mediation findings showed that health risk behaviors including 
smoking, fast food consumption, sugary beverage consumption, and physical inactivity did not 
explain the association between agreeableness and metabolic syndrome, it is possible that more 
comprehensive dietary measures or objective measures of physical fitness might have provided 
different results had they been available in the Add Health data.  
 In contrast to the potential effects of agreeableness on coping behaviors, planfulness may 
impact physiological functioning by improving individuals’ ability to avoid stressors before they 
occur in the first place. Thinking ahead for the future may allow individuals to anticipate 
stressful situations and to put in place action plans to avoid these negative situations from 
occurring, thereby diminishing the immune dysregulating effects of chronic stress exposure. In 
support of this hypothesis, one study found that conscientiousness was linked with lower levels 
of circulating IL-6 by decreasing the frequency of stressful life events (Murphy, Miller, & 
Roesch 2013). Although some research supports the hypothesis that attractive personality and 
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planfulness operate on physical health in different ways by affecting different elements of the 
stress process, future studies must work to empirically investigate these suggestions further.  
Conclusion 
 The role of NCRs as factors for health has garnered increasing attention from scholars. In 
particular, NCRs have been hypothesized as important factors that may diminish social 
disparities in physical health outcomes across the life course. Increasing NCRs during the 
transition to adulthood may therefore offer an important tool for future interventions aimed at 
improving societal-level health. The findings from this paper offer some preliminary findings in 
support of NCR trajectories as important protective factors for physical health in young 
adulthood.  
 The main effects findings demonstrate that strong and increasing levels of planfulness 
decrease the likelihood of elevated CRP during the transition to adulthood, and that strong and 
increasing attractive personality ratings decrease the likelihood of metabolic syndrome in 
adulthood.  Previous studies have linked planfulness to increased stress avoidance and decreased 
stress reactivity, suggesting that individuals with high levels of planfulness are better able to 
anticipate and cope with stressful events, which reduces the potential for inflammatory 
dysregulation(Murphy, Miller, & Roesch 2013; Bartley & Roesch 2011). Meanwhile, having a 
more attractive personality may be linked with a greater likelihood of with utilizing social 
supports to cope with stressful life experiences, rather than relying on unhealthful behavioral 
strategies such as smoking or binge eating, which may increase the likelihood of cardiovascular 
symptoms such as abdominal adiposity and elevated blood pressure (Boyce & Wood 2011).  
 However, as predicted by the resource substitution and disabling hypotheses, the benefits 
of key NCRs for physiological functioning are not be uniformly felt across all levels of 
socioeconomic status. The moderation findings for CRP demonstrate that respondents with no 
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adult household disadvantages stand to benefit the most from increasing planfulness over time. 
Meanwhile individuals with more disadvantages experience an enhanced protective benefit from 
increasing attractive personality and perceived intelligence for metabolic syndrome outcomes.  
 The moderation findings have important policy implications for interventions aimed at 
enhancing NCRs to improve population health. The CRP interaction findings suggest that 
interventions aimed at increasing conscientiousness and future-orientation may not benefit 
everyone equally, and may even increase physiological dysregulation among disadvantaged 
adults who may become increasingly frustrated by the structural barriers that prevent them from 
enacting their desires to plan ahead for the future in an uncertain and chaotic environment. At the 
very least, programs to enhance soft skills should target the specific needs of adults from 
differing SES circumstances. Perhaps interventions aimed at increasing organizational abilities 
among low-SES adults could also promote techniques to cope with unexpected challenges 
without self-blame.  
 The moderation findings for metabolic syndrome show that increasing attractive 
personality offers protective benefits for health, particularly among low-SES individuals. While 
many types of NCRs have been previously shown to change over time even into middle age, 
relatively less work has been done to determine the types of interventions needed to improve 
personality attractivenss during the transition to adulthood as opposed to other types of NCRs 
such as planfulness and conscientiousness. However, the facets of an attractive personality may 
be just as amenable to training as aspects of conscientiousness.  
 The change score results from this study suggest that rather than being understood as 
ingrained immutable characteristics, the facets of an attractive personality should be viewed as 
social skills that can be taught that enable young people to get along with others and provide 
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emotional and social support. Skills such as active listening, verbal and non-verbal 
communication, teamwork, and an ability to manage emotions are all facets of an attractive 
personality that can be integrated into training programs aimed at improving social skills and 
interpersonal abilities McConnell (2004) argues that the interpersonal skills that make up an 
attractive personality can be enhanced if individuals are exposed to the idea that these are skills 
that require conscious effort to practice and improve upon, when people are taught about the 
common pitfalls in interpersonal relationships (e.g. poor listening skills, excessive displays of 
emotion) and when they are given opportunities to practice interpersonal communications and  
obtain supportive feedback. This research has been born out in practice. Gist, Stevens, and 
Bavetta (1991) found that a basic training course in appropriate workplace interaction techniques 
effectively supported the acquisition and maintenance important social skills among employees 
including conflict-resolution tactics and the self-regulating emotions during stressful customer 
service encounters. Further work needs to be done to determine the best ways to enhance 
agreeableness and sociability among both low and high-SES individuals during the transition to 
adulthood to improve future health outcomes.  
 Based on the moderation results discussed above, increasing perceived intelligence also 
offers benefits for health, but only among individuals with greater levels of adolescent 
disadvantage. Again, little work has been done to uncover techniques to enhance perceived 
intelligence among low-SES youth. However, youth should be able to increase a wide variety of 
NCRs (including perceived intelligence) by participating in extracurricular activities to enhance 
their leadership abilities, through non-parental adult mentors who can encourage them to set and 
achieve reasonably challenging goals, and by receiving positive reinforcement from teachers 
regarding their academic potential (Jaccard & Dodge 2005; Chamorro-Premuzic et al 2010). 
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Further research should be conducted to better understand the contexts associated with the most 
growth in perceived intelligence during the transition to adulthood among low-SES youth.  
 This paper is associational in nature and cannot uncover the causal relationships between 
these measures. However, the prospective analysis between NCR trajectories during the 
transition to adulthood physiological functioning in adulthood offers a more thorough 
understanding of the long-term effects of NCRs on health over the early life course, and how 
these associations vary by both family and respondent socioeconomic status indicators.  
 This paper offers several major contributions to the literature on NCRs and health. 1) 
First, this paper is the first to study the associations between NCR trajectories during the 
transition to adulthood and young adult physical health behaviors using a large nationally 
representative US sample. As outlined above, the period from adolescence to adulthood 
represents a time of major individual change and development. NCR skills developed during this 
period of the life course will likely impact health and well being for decades to come by 
influencing individual stress exposure and stress reactivity. This paper presents a first step 
towards uncovering the importance of NCR trajectories as opposed to static measures of NCRs at 
a given time period for physical health in the early part of the life course. 2) Second, this paper 
has examined interactions between family and respondent SES disadvantage and NCRs to better 
determine how individuals’ social status characteristics modify the relationship between NCRs 
and physical health. The findings show support for both the resource substitution and the 
disabling hypotheses, suggesting that the extent and direction of the effect of NCRs may vary by 
both SES and by the type of NCR and health outcome measured. 3) Third, SES is a multi-faceted 
and dynamic concept that should be examined using multiple indicators across various time 
periods in the lifespan. To that end, this paper examined the moderating effects of both family 
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and individual SES disadvantages and parental and respondent educational attainment in 
adolescence and early adulthood. Further research should test for additional variations in the 
association between NCRs and health by other key socio-demographic characteristics including 
gender, race/ethnicity, and/or age.  
 This paper contributes new knowledge on the role of NCRs as a factor for physical health 
outcomes across the life course, and its relationship to SES over the life course. It is the first 
paper to explore this topic using a large nationally representative data set of adolescents and 
younger adults, with an explicit focus on variations by social status. Results from this project 
have implications for the understanding of the consequences of social disparities in NCRs, as 
well as for understanding how psychosocial resources affect physiological functioning early in 
the adulthood, prior to the onset of most major chronic diseases.   
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Figure 4.1 Conceptual Model  (Main Effects, Mediation, and Moderation) 
 
 
 
 
Table 4.1a Distributions of Health Outcomes  (N=10,597 or 10,586)* 
  Mean/Proportion SE  95% CI  
CRP 4 4.77 0.09 4.59 4.95 
CRP >3.0 mg/dl 40.53%       
Metabolic Syndrome 
Count of Conditions 2.01 0.01 1.98 2.04 
Metabolic Syndrome 
Diagnosis 37.89%       
*Values are weighted  
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Table 4.1b NCR Variables (N=10,597)* 
  Mean/Proportion SD  Min Max  
Wave I NCR's  
Attractive Personality 3.58 0.84 1 5 
Perceived Intelligence  3.87 1.10 1 6 
Planfulness  2.99 1.13 1 5 
Active Problem Solve 2.85 1.06 1 5 
Wave IV NCR's 
Attractive Personality 3.60 0.87 1 5 
Perceived Intelligence  3.91 1.02 1 6 
Planfulness  3.43 1.04 1 5 
Active Problem Solve 3.46 0.96 1 5 
*Results are weighted  
 
Table 4.1c Change Scores (N =10,597)* 
Change Scores  Mean SD Range 25th % 50th% 75th% 
Attractive Personality  0.02 1.15 -4 to 4  -1 0 1 
Perceived Intelligence  0.04 1.2 -5 to 5  -1 0 1 
Planfulness   0.44 1.37 -4 to 4  0 0 1 
Active Problem Solve  0.61 1.33 -4 to 4  0 1 2 
*Results are weighted  
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Table 4.1d Socioeconomic Status (N=10,597)* 
  Mean/Proportion SD  Min Max 
Wave I Disadvantage Index   0.504 0.86 0 4 
Difficulty Pay Bills 16.48%       
Welfare Receipt  8.15%       
Parent Unemployment 7.23%       
Single Parent Household  21.64%       
Parent College Graduate 20.60% 0.41 0 1 
Wave IV Disadvantage Index  0.74 0.95 0 4 
Difficulty Pay Bills 17.69%       
Welfare Receipt  21.34%       
Respondent Unemployment 4.59%       
Low Income  32.20%       
Respondent College Graduate 32.21% 0.46 0 1 
* Results are weighted  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
150 
Table 4.1e Control Variables (N=10,597)* 
  Mean/Proportion SD  
Age 28.14 1.79 
Married  59.11%   
Female 48.92%   
Peabody Vocab Test 101.56 14.54 
Immigrant 3.68%   
Race/Ethnicity      
White  67.70%   
Black  18.10%   
Hispanic  11.24%   
Other  2.95%   
CESD Wave IV  2.51 2.57 
Self-Rated Health I  3.89 0.91 
Self-Rated Health IV  3.67 0.92 
BMI I 22.96 7.54 
BMI IV 29.07 9.54 
Current Smoker 24.55%  
Infectious Symptoms 36.17%  
Medication Use 29.56%  
2+ Risky Health 
Behaviors 29.28%  
*Results are weighted  
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Table 4.2a Proportion Elevated CRP, by NCRs (N=10,586)* 
Variables  Mean  Standard Error 
95% 
Confidence 
Interval  
Wave I NCRs          
Attractive 
Personality  
        
Low  0.41 0.03 0.35 0.47 
High  0.38 0.02 0.35 0.41 
Perceived 
Intelligence 
        
Low  0.43 0.01 0.41 0.45 
High 0.37 0.01 0.35 0.39 
Planful         
Low  0.41 0.01 0.39 0.43 
High 0.39 0.01 0.37 0.41 
Active Solve          
Low  0.40 0.01 0.38 0.42 
High 0.41 0.01 0.38 0.43 
Wave IV NCRs          
Attractive 
Personality  
        
Low  0.42 0.01 0.40 0.44 
High  0.37 0.02 0.34 0.40 
Perceived 
Intelligence 
        
Low  0.43 0.01 0.41 0.45 
High 0.38 0.01 0.36 0.40 
Planful         
Low  0.42 0.01 0.40 0.44 
High 0.40 0.02 0.37 0.44 
Active Solve          
Low  0.41 0.01 0.39 0.43 
High 0.42 0.02 0.38 0.47 
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NCR Change 
Scores 
        
Attractive 
Personality  
        
Decrease 0.40 0.01 0.38 0.42 
Increase  0.38 0.01 0.36 0.40 
Perceived 
Intelligence 
        
Decrease  0.40 0.01 0.37 0.42 
Increase 0.40 0.01 0.38 0.42 
Planful         
Decrease  0.41 0.01 0.38 0.44 
Increase  0.40 0.01 0.38 0.42 
Active Solve          
Decrease  0.43 0.02 0.40 0.46 
Increase  0.40 0.01 0.37 0.42 
*Results are weighted  
 
Table 4.2b Proportion Elevated CRP, by Covariates (N=10,586)* 
Variables  Mean  
Standard 
Error 
95% 
Confidence 
Interval  
Age          
24-27 0.4 0.01 0.38 0.42 
28-32 0.4 0.01 0.38 0.41 
Gender          
Male  0.3 0.01 0.28 0.32 
Female  0.5 0.01 0.48 0.51 
Race/Ethnicity         
White 0.39 0.01 0.38 0.41 
Black 0.46 0.02 0.43 0.49 
Hispanic 0.43 0.02 0.39 0.46 
Other  0.25 0.03 0.2 0.3 
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Immigration Status          
US-Born 0.4 0.01 0.39 0.42 
Foreign Born 0.29 0.03 0.24 0.34 
Peabody Vocabulary Test         
Bottom Quartile 0.45 0.01 0.42 0.48 
Top Quartile  0.36 0.01 0.34 0.39 
Wave I Disadvantage          
None 0.38 0.01 0.37 0.41 
2 or more 0.47 0.02 0.43 0.51 
Parent College Educated         
No 0.42 0.01 0.4 0.43 
Yes  0.34 0.01 0.31 0.36 
Wave IV Disadvantage          
None 0.36 0.01 0.34 0.37 
2 or more 0.48 0.01 0.45 0.51 
Wave IV Marital Status         
Married  0.41 0.01 0.39 0.42 
Single  0.39 0.01 0.37 0.41 
College Attainment          
Yes  0.35 0.01 0.33 0.37 
No 0.42 0.01 0.41 0.44 
SRH 1         
Low  0.47 0.01 0.44 0.49 
High  0.34 0.01 0.32 0.36 
CESD 4          
Low  0.38 0.01 0.36 0.4 
High 0.43 0.01 0.41 0.45 
Current Smoker          
Yes  0.41 0.01 0.38 0.43 
No 0.4 0.01 0.38 0.41 
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BMI 4          
Obese  0.61 0.01 0.59 0.63 
Not  0.27 0.01 0.26 0.28 
2+ Risky Health Behaviors         
Yes 0.43 0.01 0.4 0.45 
No 0.38 0.007 0.37 0.4 
*Results are weighted  
Table 4.3a Proportion Metabolic Syndrome, by NCRs (N=10,597)* 
Variables  Mean  Standard Error 
95% 
Confidence 
Interval  
Wave I NCRs          
Attractive 
Personality  
        
Low  0.44 0.03 0.38 0.49 
High  0.32 0.01 0.29 0.35 
Perceived 
Intelligence 
        
Low  0.40 0.01 0.38 0.42 
High 0.35 0.01 0.33 0.37 
Planful         
Low  0.39 0.01 0.37 0.41 
High 0.36 0.01 0.34 0.37 
Active Solve          
Low  0.39 0.01 0.37 0.41 
High 0.37 0.01 0.34 0.39 
Wave IV NCRs          
Attractive 
Personality  
        
Low  0.43 0.01 0.41 0.44 
High  0.31 0.01 0.28 0.34 
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Perceived 
Intelligence 
        
Low  0.39 0.01 0.37 0.41 
High 0.37 0.01 0.35 0.39 
Planful         
Low  0.40 0.01 0.38 0.42 
High 0.35 0.02 0.31 0.38 
Active Solve          
Low  0.39 0.01 0.38 0.41 
High 0.36 0.02 0.32 0.40 
NCR Change 
Scores 
        
Attractive 
Personality  
        
Decrease 0.38 0.01 0.36 0.41 
Increase  0.36 0.01 0.34 0.38 
Perceived 
Intelligence 
        
Decrease  0.35 0.01 0.33 0.37 
Increase 0.39 0.01 0.36 0.41 
Planful         
Decrease  0.39 0.01 0.36 0.42 
Increase  0.37 0.01 0.35 0.38 
Active Solve          
Decrease  0.39 0.01 0.36 0.42 
Increase  0.39 0.01 0.36 0.41 
*Results are weighted  
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Table 4.3b Proportion Metabolic Syndrome, by Covariates (N=10,597)* 
Variables  Mean  
Standard 
Error 
95% 
Confidence 
Interval  
Age          
24-27 0.33 0.01 0.31 0.35 
28-32 0.4 0.01 0.38 0.41 
Gender          
Male  0.45 0.01 0.43 0.46 
Female  0.3 0.01 0.28 0.32 
Race/Ethnicity         
White 0.35 0.01 0.33 0.36 
Black 0.45 0.01 0.43 0.48 
Hispanic 0.45 0.02 0.41 0.48 
Other  0.36 0.03 0.3 0.41 
Immigration Status          
US-Born 0.37 0.01 0.36 0.38 
Foreign Born 0.39 0.03 0.33 0.44 
Peabody Vocabulary Test         
Bottom Quartile 0.42 0.01 0.39 0.45 
Top Quartile  0.36 0.01 0.34 0.38 
Wave I Disadvantage          
None 0.36 0.01 0.34 0.38 
2 or more 0.42 0.01 0.38 0.46 
Parent College Educated         
No 0.39 0.01 0.38 0.4 
Yes  0.31 0.01 0.29 0.33 
Wave IV Disadvantage          
None 0.36 0.01 0.34 0.37 
2 or more 0.37 0.01 0.35 0.39 
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Wave IV Marital Status         
Married  0.37 0.01 0.36 0.39 
Single  0.37 0.01 0.35 0.39 
College Attainment          
Yes  0.3 0.01 0.28 0.32 
No 0.41 0.01 0.39 0.42 
SRH 1         
Low  0.43 0.01 0.4 0.45 
High  0.34 0.01 0.32 0.36 
BMI 1         
Obese 0.64 0.02 0.6 0.69 
Not 0.35 0.01 0.34 0.36 
2+ Risky Health Behaviors         
Yes 0.41 0.01 0.38 0.43 
No 0.35 0.007 0.34 0.37 
*Results are weighted  
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Table 4.4 Correlates of Elevated C-Reactive Protein (N=10,586)* 
  M1 M2 M3 M4 
  
Bivariate  
Fully 
Adjusted 
Main 
Effects  
Health 
Behaviors 
SES x NCRs  
Age  -0.004 -0.0313 -0.0315 -0.0320 
  (0.0147) (0.0194) (0.0196) (0.0195) 
Female  0.822*** 0.839*** 0.846*** 0.834*** 
  (0.054) (0.0701) (0.0709) (0.0701) 
Race/Ethnicity         
White 0    0    0    0    
  (.)    (.)    (.)    (.)    
Black 0.275*** 0.0651 0.0750 0.0684 
  (0.0698) (0.0953) (0.0961) (0.0952) 
Hispanic 0.152+ 0.113 0.137 0.111 
  (0.0797) (0.105) (0.105) (0.105) 
Other  -0.671*** -0.545*** -0.535*** -0.539*** 
  (0.142) (0.184) (0.184) (0.184) 
Foreign Born (ref = US Born) -0.504*** -0.379** -0.393** -0.375** 
  (0.129) (0.189) (0.189) (0.189) 
Peabody Vocabulary Test Score -0.009*** -0.00235 -0.00280 -0.00225 
  (0.002) (0.00280) (0.00281) (0.00280) 
Wave I Disadvantage Index 0.127*** 0.00182 0.00879 0.00133 
  (0.0348) (0.0406) (0.0408) (0.0408) 
Parent Education -0.166*** -0.0509 -0.0489 -0.0513 
  (0.027) (0.0360) (0.0361) (0.0360) 
Wave IV Disadvantage Index  0.209*** 0.0911** 0.0777** 0.0742* 
  (0.028) (0.0379) (0.0384) (0.0393) 
Respondent Education -0.146*** -0.0746* -0.0601 -0.0721* 
  (0.028)  (0.0421) (0.0425) (0.0421) 
Adolescent NCRs         
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Attractive Personality  -0.038 -0.0317 -0.0323 -0.0321 
  (0.0314) (0.0509) (0.0510) (0.0509) 
Perceived Intelligence  -0.085*** 0.0153 0.00329 0.0132 
  (0.024) (0.0417) (0.0420) (0.0417) 
Planfulness  -0.040+ -0.102** -0.0937** -0.104** 
  (0.0233) (0.0405) (0.0409) (0.0405) 
Active Problem Solving   0.014 0.015 0.013 0.013 
  (0.025) (0.0260) (0.0261) (0.0259) 
Change NCRs          
Attractive Personality  -0.021 -0.0473 -0.0441 -0.0477 
  (0.023) (0.0348) (0.0350) (0.0349) 
Perceived Intelligence  0.013 0.0226 0.0151 0.0223 
  (0.022) (0.0344) (0.0345) (0.0344) 
Planfulness  -0.012 -0.0608* -0.0578* -0.0952** 
  (0.019) (0.0330) (0.0332) (0.0377) 
Active Problem Solving  -0.017 0.0493 0.0531 0.0469 
  (0.020) (0.0362) (0.0363) (0.0362) 
 2+ Risky Health Behaviors (ref 
= <2 risky behaviors) 0.170***   0.127*   
  (0.004)   (0.0751)   
NCRs * SES          
Planful Change # Adult 
Disadvantage         0.0431+ 
        (0.0244) 
Wave IV Married (ref = Single) 0.072 0.0683 0.0701 0.0735 
  (0.054)  (0.0674) (0.0677) (0.0675) 
CESD Wave IV  0.042*** -0.0140 -0.0139 -0.0134 
  (0.010) (0.0134) (0.0135) (0.0134) 
Self-Rated Health Wave I  -0.257*** -0.114*** -0.113*** -0.115*** 
  (0.029) (0.0412) (0.0416) (0.0412) 
BMI Wave I  0.0638*** 0.0730*** 0.0715*** 0.0730*** 
  (0.013)  (0.0179) (0.0181) (0.0179) 
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Count of Infectious Symptoms  0.138*** 0.0831* 0.0844* 0.0833* 
  (0.038) (0.0470) (0.0470) (0.0470) 
Medication Use  0.261*** 0.172** 0.172** 0.173** 
  (0.0567) (0.0692) (0.0696) (0.0692) 
Standard errors in parentheses; + p<0.1, * p<0.05, ** p<0.01, *** p<0.001     
 
Table 4.4b Health Behavior Mediation Tests 
Suest test of 
change in 
coefficients M2-
M3 
P-Value  
Planful Wave I  0.101 
Planful Change  0.474 
 
 
Table 4.4c CRP Interaction Tests: NCR Change and SES  
Wald Test of Equality of Effects  P-Value  
Wave I Disadvantage * NCRs    
Attractive Personality 0.538 
Perceived Intelligence 0.164 
Planful  0.588 
Active Solve  0.765 
Wave IV Disadvantage * NCRs    
Attractive Personality 0.717 
Perceived Intelligence 0.337 
Planful  0.077+ 
Active Solve  0.993 
Parent Education * NCRs    
Attractive Personality 0.573 
Perceived Intelligence 0.819 
Planful  0.693 
Active Solve  0.106 
Respondent Education * NCRs    
Attractive Personality 0.813 
Perceived Intelligence 0.462 
Planful  0.299 
Active Solve  0.894 
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Figure 4.2 CRP Respondent Disadvantage and Planfulness Interaction  
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Table 4.5. Correlates of Metabolic Syndrome (N=10,597)* 
  M1 M2 M3  M4 
  
Bivariate  
Fully 
Adjusted 
Main 
Effects 
Health 
Behaviors 
SES x NCRs  
Age  0.002 0.0726*** 0.0716*** 0.0725*** 
  (0.015) (0.0210) (0.0212) (0.0210) 
Female  0.796*** -0.667*** -0.638*** -0.668*** 
  (0.054) (0.0669) (0.0679) (0.0669) 
Race/Ethnicity         
White 0 0 0 0 
  (.)    (.)    (.)    (.)    
Black 0.258*** 0.496*** 0.485*** 0.498*** 
  (0.071) (0.0909) (0.0918) (0.0908) 
Hispanic 0.165* 0.385*** 0.403*** 0.387*** 
  (0.081) (0.0995) (0.100) (0.0996) 
Other  -0.654*** 0.103 0.115 0.103 
  (0.142) (0.165) (0.165) (0.165) 
Foreign Born (ref = US Born) -0.486*** -0.129 -0.131 -0.127 
  (0.132) (0.165) (0.166) (0.165) 
Peabody Vocabulary Test Score -0.008*** 0.00290 0.00254 0.00282 
  (0.002) (0.00274) (0.00277) (0.00275) 
Household Disadvantage Wave I  0.117*** -0.0471 -0.0513 -0.0430 
  (0.035) (0.0393) (0.0398) (0.0394)  
Parent Education -0.171*** -0.122*** -0.120*** -0.122*** 
  (0.027) (0.0354) (0.0356) (0.0354)  
Wave IV Disadvantage Index  0.205*** -0.0401 -0.0350 -0.0392 
  (0.028) (0.0373) (0.0383) (0.0373)  
Respondent Education -0.139*** -0.117*** -0.104** -0.117*** 
  (0.029) (0.0410) (0.0413) (0.0410) 
Adolescent NCRs         
Attractive Personality  -0.035 -0.146*** -0.146*** -0.148*** 
  (0.032) (0.0508) (0.0510) (0.0509) 
Perceived Intelligence  -0.076*** 0.0201 0.00820 0.0190 
  (0.025)  (0.0412) (0.0410) (0.0412) 
Planfulness  -0.0319 -0.00148 0.00371 -0.000312 
  (0.024) (0.0391) (0.0397) (0.0391)  
Active Problem Solving   0.019 -0.0336 -0.0488 -0.0327 
  (0.025) (0.0444) (0.0448) (0.0444) 
Change NCRs          
Attractive Personality  -0.028 -0.135*** -0.132*** -0.276*** 
  (0.023)  (0.0353) (0.0354) (0.0925) 
Perceived Intelligence  0.009 -0.00189 -0.0160 0.0301 
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Table 4.5b Health Behavior Mediation Tests 
Suest test of change in 
coefficients M2-M3 
P-Value  
Attractive Personality Wave I  0.901 
Attractive Personality Change  0.332 
 
 
 
 
 
 
 
 
 
 
  (0.022) (0.0345) (0.0345) (0.0393)  
Planfulness  -0.019 -0.00995 -0.00786 -0.00965 
  (0.019) (0.0318) (0.0324) (0.0318)  
Active Problem Solving  -0.020 -0.0305 -0.0403 -0.0308 
  (0.021)  (0.0341) (0.0348) (0.0342)  
 2+ Risky Health Behaviors (ref = <2 
risky behaviors) 0.166***   0.121*   
  (0.059)   (0.0731)   
NCRs * SES          
Perceived Intelligence Change # 
Adolescent Disadvantage        -0.052+ 
        (0.0282) 
Attractive Personality Change # 
Respondent Education       0.047+ 
        (0.028) 
Wave IV Married (ref = Single) 0.086 0.0725 0.0790 0.0757 
  (0.055) (0.0656) (0.0664) (0.0656) 
Self-Rated Health Wave I  -0.254*** -0.132*** -0.135*** -0.134*** 
  (0.029) (0.0445) (0.0452) (00.0446) 
BMI Wave I  0.063*** 0.0497** 0.0482** 0.0496*** 
  (0.013) (0.0241) (0.0242) (0.0241) 
Standard errors in parentheses; + p<0.1, * p<0.05, ** p<0.01, *** p<0.001      
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Table 4.5c Metabolic Syndrome 
Interaction Tests: NCR Change and SES  
Wald Test of Equality of Effects  P-Value  
Wave I Disadvantage * NCRs    
Attractive Personality 0.982 
Perceived Intelligence 0.063+ 
Planful  0.694 
Active Solve  0.303 
Wave IV Disadvantage * NCRs    
Attractive Personality 0.669 
Perceived Intelligence 0.333 
Planful  0.1037 
Active Solve  0.102 
Parent Education * NCRs    
Attractive Personality 0.11 
Perceived Intelligence 0.377 
Planful  0.406 
Active Solve  0.167 
Respondent Education * NCRs    
Attractive Personality 0.093+ 
Perceived Intelligence 0.835 
Planful  0.358 
Active Solve  0.703 
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Figure 4.3 MetSyn Adolescent Disadvantage and Perceived Intelligence Interaction 
 
 
Figure 4.4 MetSyn Respondent Education and Attractive Personality Interaction 
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CHAPTER FIVE: CONCLUSION 
 In this final chapter, I summarize the main research findings of the preceding three 
empirical chapters, which all supported the goal of better understanding the associations between 
SES, NCRs and health during the transition to adulthood. After the summary of findings, I 
address some limitations of my work, and identify potential areas for future research to address. 
Finally, I end this concluding chapter with a section regarding how these findings can be applied 
to inform social and health policy going forward.  
Summary of Findings  
 Overall, this dissertation has contributed to the social stratification, health, and life course 
literatures by providing new evidence for how each of the three subfields interact with and 
inform each other. The main aim of my dissertation was: to examine how socioeconomic status 
and social contexts across the life course influence the development of NCRs during the 
transition to adulthood; to understand how NCR trajectories influence health outcomes in young 
adulthood; and to assess whether the NCR-health association varies by SES. The core findings 
emphasize the importance of NCRs from a life course perspective: 1) The findings show that life 
course SES and adolescent family and school contexts act as important predictors of NCR 
trajectories during the transition to adulthood; 2) The analyses demonstrate that NCR trajectories 
are important predictors of health behaviors and physical functioning in early adulthood, over 
and above SES and baseline NCR ability; and 3) Life course SES in both adolescence and 
adulthood moderated the associations between NCR trajectories and health outcomes. In some 
circumstances, respondents with greater levels of adolescent and adult disadvantage were shown 
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to experience a diminished protective effect from NCRs for health in young adulthood. In other 
situations, the protective effect of NCRs for heath was enhanced among low-SES individuals 
relative to high-SES respondents. For health behaviors and CRP, planfulness was associated with 
a diminished or even reversed protective effect among low-SES respondents. In contrast, the 
findings for metabolic syndrome found that agreeableness and perceived intelligence were more 
beneficial for low-SES respondents than for high-SES respondents. The contrasting moderation 
results demonstrate that NCRs operate differently by SES, and provide further evidence that 
NCR measures should be examined separately rather than combined together as a single 
composite score. The findings also demonstrate the need for tailored policy interventions aimed 
at enhancing specific types of NCR among distinct social groups. Programming aimed at 
improving population health by enhancing NCRs must consider the benefits and limitations of 
specific types of NCRs to improve health, and should tailor programming to suit the specific 
needs and health risks of contrasting demographic groups. One-size-fits-all programs aimed at 
improving multiple types of NCRs without consideration of the varied effects of different types 
of NCRs in different social settings may result in unintended consequences if the complexities of 
the SES-NCR-health association are not fully considered. 
 The second chapter of this dissertation set out to investigate the social determinants of 
NCR developmental trajectories from adolescence to adulthood. At this life course stage, NCR 
change is normally distributed, with the average respondent experiencing some positive change 
in NCRs during this time as a result of normative developmental processes. Both family 
socioeconomic status and current socioeconomic status are important for the development of 
NCR trajectories during the transition to adulthood. SES disadvantages over the early life course 
were associated with low and decreasing NCRs during the transition to adulthood, while early 
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life SES advantage was associated with strong and increasing NCRs throughout this period. My 
findings also show that a supportive family environment increases NCR abilities in adolescence, 
independent of SES. Further, adolescent school contextual factors, including average school 
connectedness and average extracurricular participation matter more for NCRs in adulthood than 
in adolescence. The findings support the hypothesis that adolescent contexts have lingering 
impacts on NCR development at later periods in the life course.  
 My findings from Chapter 2 expand on current theories regarding the life course 
development of NCRs by providing an empirical test of the hypothesized role of family, school, 
and SES characteristics as important predictors of NCR trajectories during the transition to 
adulthood. Adult disadvantage was uniformly associated with decreasing NCRs abilities 
regardless of the type of NCR measured, and respondent college attainment was similarly 
associated with a uniform increase in NCRs over time. Meanwhile, the analysis also confirmed 
somewhat more complex patterns of NCR development by gender and race/ethnicity. While 
African Americans were more likely to experience an increase in attractive personality ratings 
and perceived intelligence (but not in planfulness or active problem solving) over time compared 
to whites. Females were more likely to experience a decrease in perceived intelligence over time, 
but a greater average increase in other types of NCRs over time relative to men. The divergent 
NCR trajectories by SES and other important social status characteristics during the transition to 
adulthood likely have long-reaching implications for future health and well being beyond early 
adulthood in middle age and beyond. The findings also demonstrated that planfulness and active 
problem solving changed to a greater extent during the transition to adulthood compared to 
attractive personality and perceived intelligence. The greater malleability of measures of 
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conscientiousness indicates that these factors may be more important skills to focus on in early 
life interventions aimed at ameliorating future population health disparities.  
 Independent of baseline NCR ability and life course socioeconomic status, NCR 
trajectories during the transition to adulthood have important consequences for health outcomes 
in adulthood. I find evidence in Chapter 3 that increasing planfulness is related to improved 
health behaviors, as measured by the composite score of health risk behaviors, which included 
smoking, fast food and sugary beverage consumption, and physical inactivity. The findings 
support the hypothesis that trajectories of planfulness (but not other NCRs) shape patterns of 
behavior by endowing individuals with the superior organization, preparation, and discipline 
needed to adhere to health regimens and to cope with chronic stressors using health-promoting 
strategies.  
 Additionally, the results demonstrate that the planfulness-health behavior relationship 
varies substantially by life course SES. While increasing planfulness protected against the 
likelihood of engaging in multiple harmful health behaviors in adulthood, the beneficial effects 
of planfulness were diminished among respondents with lower family SES in adolescence. The 
moderation findings supported the disabling hypothesis, which suggests that structural 
constraints dampen the health benefits of psychosocial resources among people with greater 
levels of socioeconomic disadvantage. As suggested by the disabling hypothesis, even 
individuals with the strongest ability to plan ahead and prepare for the future can be 
overwhelmed by multiple intractable disadvantages such as low income, unemployment, 
financial distress, welfare receipt, and a lack of education, to the extent that strong planfulness 
can no longer ameliorate the negative association between low-SES and negative health 
behaviors. In fact, some research suggests that more highly planful individuals in resource poor 
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environments may experience even greater levels of stress compared to less planful individuals 
in similar environments, due to an increased sense of personal responsibility for uncontrollable 
life stressors that may prevent the ability to achieve aspired to health behavioral goals (Stroebe 
2011; Shanahan & Elder 2002).  
 I also find consistent evidence in Chapter 4 that increasing some types of NCRs are 
related to improved physiological functioning in adulthood, but that these associations differ by 
the type of physical health outcome measured. The findings demonstrate that increasing 
planfulness is protective against the risk of elevated CRP during the transition to adulthood, 
while increasing attractive personality was associated with a decreased risk of metabolic 
syndrome. The mechanism analysis found that NCR trajectories are not primarily related to 
physical health outcomes via their influence on health behaviors. Rather, the findings point to a 
more direct relationship between NCRs and physical health in the early part of the life course. 
However, it is possible that the mediation results would have been different had more 
comprehensive dietary measures or objective measures of smoking or exercise behaviors been 
available.  
 The moderation results from Chapter 4 showed that the magnitude and direction of the 
association between NCRs and physical health varies greatly by life. The results for CRP show 
support for the disabling hypothesis, whereby the beneficial effects of planfulness on 
physiological dysregulation were diminished among lower-SES respondents—similar to the 
findings for health behaviors in chapter 3. However, the moderation results for metabolic 
syndrome supported the resource substitution hypothesis, which argues that psychosocial 
resources will provide a greater health benefit for individuals with fewer alternative resources at 
their disposal. Specifically, the findings revealed that increasing perceived intelligence and 
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attractive personality were more strongly protective against metabolic syndrome among more 
disadvantaged respondents. As suggested by the resource substitution hypothesis, it is possible 
that a stronger internal sense of self and greater interpersonal abilities are more necessary to cope 
with and avoid stressful life events among individuals lacking financial resources. Both 
perceived intelligence and an attractive personality may promote self-esteem and enhance the 
likelihood of forging strong social connections to cope with hardship in resource poor 
environments. Meanwhile, the protective benefits of both of these NCRs may be less salient for 
high SES individuals, since they may be more able to avoid stressors and participate in health-
promoting behaviors regardless of their levels of self-esteem and interpersonal abilities (Ross & 
Mirowsky 2011; Taylor & Seeman 2004; Shanhan et al 2014).  Although evidence for both the 
disabling hypothesis and resource substitution models has been found in past research, it was not 
entirely clear why contrasting moderation patterns occurred across the two physiological 
outcomes. While many questions remain regarding the specific circumstances under which 
NCRs may offer the most protective benefits, this study nonetheless provides a first step towards 
uncovering the complex associations between NCRs, SES, and health.  
Findings by NCR Measure 
 As discussed in the introduction chapter, the definition and operationalization of NCRs 
have varied greatly across studies. Based on my reading of the literature and the results from the 
previous chapters, I offer a new comprehensive definition of NCRs.  NCRs should be best 
understood along three pillars of ability, representing a) conscientiousness, b) sociability, and c) 
self-perceptions. Among the measures I examined in the preceding chapters, planfulness and 
active problem solving ability would fall in the first pillar as they represent the ability of 
individuals to think ahead to the future and to set goals and take steps to attain those goals. 
Sociability was captured by my measure of attractive personality, which may encompass an 
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individual’s ability to get along well with others, to follow unspoken social cues, and to 
demonstrate a degree of likeability or agreeableness in social situations. Finally, self-perceptions 
were captured by my measure of perceived intelligence, which assesses how individuals see 
themselves in comparison to others around them. Although a measure of self-esteem was not 
examined in the preceding chapters, this would represent another significant self-perception 
measure that could be examined in future studies of NCRs. These three pillars of NCRs could be 
utilized in future studies to more clearly subdivide and categorize the vast array of measures used 
to capture non-cognitive ability in past research.  
 The literature from various disciplines also demonstrates inconsistent terminology to 
describe the over-arching concept of non-cognitive resources. Some authors have referred to 
non-cognitive ‘resources’ (Gallo et al 2007; Schollgen et al 2011), while others use the term non-
cognitive ‘skills’ (Carneiro et al 2007; Chiteji 2010) or non-cognitive ‘traits’ (Brunello & 
Schlotter 2011;Farkas 2003). I use the term resources to convey the malleability of these factors 
across the life course, and to confer their significance as learned skills or abilities that can be 
used by individuals to achieve goals and avoid and cope with life stressors. The term ‘trait’ 
usually connotes an innate or ingrained quality that is established early on in the life course, or 
even pre-determined at birth. Although some authors continue to use the phrase ‘non-cognitive 
traits’ in the context of examining the importance of change in these abilities, I felt that the term 
‘resource’ more clearly depicts the plasticity and usefulness of these individual characteristics. 
The term non-cognitive ‘skills’ appears to be more commonly used in the psychology and 
economics literatures than ‘resources.’ However, the use of the term ‘resource’ aligns more 
closely with the stress process literature and sociological literature on psychosocial resources for 
health (Ross and Mirowsky 2011; Taylor & Seeman 1999). 
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 The findings showed unique associations for each type of NCR measured, demonstrating 
support for the need to analyze the SES and health associations between NCRs separately by 
measure. In chapter two, Active problem solving ability was found to increase more on average 
during the transition to adulthood than other types of NCRs including perceived intelligence and 
attractive personality ratings. Being more intelligent, having greater educational attainment, and 
being married were all associated with increasing active problem solving ability over time, while 
being from a school with low school clubs participation was associated with decreasing active 
problem solving ability over time. However, in subsequent chapters, active problem solving 
ability was not associated with health behavior outcomes or physiological functioning during the 
transition to adulthood. It is possible that the lack of an association between active problem 
solving and health may be due to the way this item was operationalized. In the Add Health 
survey, the questionnaire item asks respondents to note their level of agreement or disagreement 
with the following statement: “I go out of my way to avoid having to deal with problems in my 
life.” This item was reverse-coded such that greater disagreement reflected higher levels of 
active problem solving ability. However, it is possible that low levels of problem avoidance do 
not necessarily equate with an increased likelihood of actually taking active steps to resolve 
problems. It is possible that a questionnaire item explicitly asking about an individual’s tendency 
to proactively cope with stressful events would yield differing results.  
 While the first facet of conscientiousness measured in this study turned out not to have 
strong effects, the development of planfulness was influenced by socioeconomic and 
demographic factors and trajectories of planfulness were consistently linked to health outcomes 
in young adulthood. Females, more intelligent adolescents, and less socioeconomically 
disadvantaged adolescents and young adults were more likely to experience increases in 
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planfulness during the transition to adulthood. Increasing planfulness over time was associated 
with a decreased likelihood of engaging in two or more health risk behaviors, and with a 
decreased risk of elevated C-reactive protein. However, the beneficial associations between 
planfulness and health were diminished among more disadvantaged respondents. The findings 
for SES variations in the association between planfulness and health provided support for the 
disabling hypothesis. The results for planfulness suggest that rather than simply focusing on 
teaching planfulness to low-SES youth, interventions also need to focus on building greater 
support systems that will allow individuals from all backgrounds to obtain the potential health 
the benefits of planfulness.  
 Older respondents, respondents with greater SES disadvantage, and from schools with 
greater levels of disorder were more likely to experience a decrease in levels of perceived 
intelligence during the transition to adulthood, while respondents with greater cognitive ability 
and high educational attainment were more likely to experience an increase in perceived 
intelligence over time. Trajectories of perceived intelligence were not linked with health 
behaviors or physiological functioning in the main effects findings. However, the moderation 
findings showed that perceived intelligence was protective against metabolic syndrome, but only 
for respondents with two or more adolescent disadvantages. It is possible that for adolescents 
with fewer family financial resources, perceived intelligence may provide a ‘substitute’ resource 
for health by enhancing self-confidence, thereby reducing stress and allowing individuals to 
persevere to attain goals in the face of limiting social environments. Meanwhile, perceived 
intelligence may simply be less significant for the health outcomes of individuals in resource rich 
environments in which access to higher education, high quality health care facilities, and to 
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nutritious food and recreational activities are readily available, regardless of one’s individual 
self-perceptions.  
 Being female, African American, married, or obtaining a college degree were all 
associated with increasing attractive personality ratings during the transition to adulthood, while 
low school clubs participation and wave I and wave IV SES disadvantages were associated with 
decreasing attractive personality ratings over time. Attractive personality did not change as much 
over time compared to measures of conscientiousness, suggesting a potentially lower return on 
investment from programs aimed at preventing population health disparities by improving 
attractive personality ratings over time. Trajectories of attractive personality ratings were not 
linked to health behavior patterns in young adulthood or C-reactive protein. However, the 
findings demonstrated that increasing attractive personality during the transition to adulthood 
was associated with a decreased risk for metabolic syndrome in adulthood. Further, the SES 
moderation results revealed that protective benefit of increasing attractive personality was 
stronger for respondents with low educational attainment compared to respondents with a college 
degree or greater. The results suggest that attractive personality may protect all young adults 
against central adiposity, elevated blood pressure, and other cardiovascular risk factors by 
increasing the likelihood that individuals can rely on social support networks to cope with 
stressful events (Boyce & Wood 2011). However, the results suggest that this benefit may be 
particularly important for low-SES individuals, who may not otherwise have other alternative 
resources to rely on effectively avoid and cope with chronic stressors.  
Limitations and Future Research 
 While this dissertation makes several important theoretical and empirical contributions to 
the stratification, health, and life course literatures, it was somewhat limited by the data 
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available. This section will discuss some of those limitations, as well as suggest ways future 
research should improve on this work.   
  First, while I was able to investigate the causes and consequences of several types of 
NCR measures in this analysis, my ability to capture the full range of NCRs was limited. In order 
to calculate the change scores to analyze the dynamic nature of NCRs, I was only able to 
investigate the role of NCRs with repeat measures at Wave I and IV of Add Health. Future 
studies should conduct a more comprehensive examination of which NCRs matter most for 
health, and how this varies at different periods of the life course. Wave V of Add Health will 
provide repeated measures of some of the NCRs included in this analysis (including planfulness 
and active problem solving ability). New analyses using the Wave V data can assess the amount 
of intra-individual change in NCRs during the 8 years between Waves IV and V, and the extent 
to which adolescent contexts and life course SES shape in NCRs from young adulthood into 
midlife. As mentioned in the introduction chapter, self-esteem and mastery are two potentially 
important NCRs that I was unable to examine due to a lack of repeated measures from waves I 
and IV of the Add Health survey. Future research should examine the social determinants and 
health consequences of change in mastery and self-esteem during the transition to adulthood to 
see whether and how the results for these measures may differ from those discussed above.  
 Second, while I do have measures of current SES and parental SES I only have snapshots 
at one point in time for both: Wave IV and Wave I, respectively. However, future research using 
Wave V will be able to use Wave IV and Wave V data regarding respondents’ own SES to 
capture a more dynamic measure of SES across differing periods in the life course. The role of 
other measures of SES including wealth could also be explored.  
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 Third, while findings from my analysis of the predictors of NCRs in young adulthood 
hinted at the importance for school-level factors in influencing the NCR development process, 
additional unmeasured school contextual variables may influence the development of NCR 
trajectories during the transition to adulthood. Further research should be done to investigate 
additional school-level factors to determine the mechanisms linking school context to the 
development of NCRs over time. Factors such as the number of teachers with at least a master’s 
degree, or the amount of school spending per student could shape the resources and opportunities 
to develop NCRs in the early period of the life course, but these factors need to be explored 
further. In addition, other adolescent contexts such as neighborhood safety and cohesion may 
also influence the likelihood of developing key organizational and interpersonal abilities. To 
date, no research has examined the extent to which neighborhoods influence NCR development 
during adolescence.  
 The analysis in the first empirical chapter focused largely on contextual factors in 
adolescence as determinants of NCR development during the transition to adulthood. Further 
research should be done to determine what factors in young adulthood are most strongly 
associated with the development of NCRs. Important potential determinants of NCRs in young 
adulthood discussed in the life course literature include jobs and occupational status, migration, 
marital status, and child-rearing (Robins & Trzesniewski 2005; Setterson & Ray 2010). An 
examination of each of these factors as determinants of key NCRs may reveal additional points 
of intervention to enhance NCRs during the early period of the life course.   
 My analysis in Chapter 3 relied on self-reported measures of health behaviors at a single 
period in time, which were measured concurrently with adult SES and adult NCRs. Although the 
analysis from this chapter offers a first step towards uncovering the NCR-health association 
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during the transition to adulthood, further research should be done to assess how NCRs measured 
earlier adulthood influence health behaviors at a later point in time. An analysis of whether NCR 
trajectories during the transition to adulthood influence health behaviors in middle age will be 
possible once the full Wave V sample health data become available. While the use of biomarker 
data to capture physical function in young adulthood in Chapter 4 has many benefits, the cross-
sectional nature of the associations between all measures of respondent SES, adult NCRs, and 
physical health indicators limits my ability to make causal claims. Adjusting for parental SES 
background as well as other socio-demographic factors from adolescence and adulthood 
strengthens the argument that NCR trajectories are important predictors of health outcomes, 
independent of other known predictors of health risk. However, future research, perhaps using 
Wave V Add Health data when available, could be better equipped to assess if changes in 
biomarkers across time are associated with changes in NCRs independent of adult SES.  
 Further, these analyses focused on the socio-demographic causes and health 
consequences of NCR trajectories during the transition to adulthood. While the period from 
adolescence to young adulthood represents an important time for major life transitions of 
particular salience to NCR development, the present analysis does not allow for an assessment of 
the influence of the pre-adolescent life course (such as infancy and early childhood). Prior 
research has demonstrated that family and environmental factors during these time points in the 
life course significantly influence the development of NCRs. It is possible that some of the 
present findings under-estimate the extent to which early life factors indelibly shape NCRs for 
years to come. However, the current findings suggest that there remains significant room to alter 
and improve NCRs well into early adulthood, even after taking adolescent family background 
characteristics into consideration.  
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 Finally, this analysis focused on variations in the association between NCRs and health 
by socioeconomic status. While much of the literature on the resource substitution/disabling 
moderation hypotheses focuses on SES as a major source of variation in how psychosocial 
resources influence health, other key socio-demographic characteristics could also lead to 
variations in these associations. Further research should test for additional variations in the 
association between NCRs and health by other key socio-demographic characteristics including 
gender, race/ethnicity, and age.  
Significance and Implications  
Despite some limitations, this dissertation contributes many new findings to the the 
health, social stratification, and life course literatures that have several important implications for 
health and social policy. In this final section, I put forward some recommendations for how 
future interventions could be better informed by my findings. 
 This study provides several major contributions to the extant literature.  First, this 
dissertation is one of the first to explore the multiple contextual, socioeconomic, and 
demographic determinants of multiple indicators of NCRs across different developmental time 
periods in the life course. While other projects have examined NCRs across multiple time points, 
many of these studies have focused only on the very early life course, prior to adolescence, or 
have studied the effects of NCRs in middle age populations. Adolescence and young adulthood 
are likely the most crucial life stages in which NCRs are developed. Therefore, an exploration of 
NCR development during this time period should be extremely salient for future life outcomes 
given that individuals learn to deal with stresses and challenges on their own, and experience 
more exposures to diverse environments and people as they take on increasingly responsible 
roles during this time period.  The findings from this project demonstrate the potential 
significance of NCR trajectories during the transition to adulthood for long-term health.  
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Importantly, the findings also demonstrate the importance of assessing the SES variations of 
NCR-health associations separately rather than using a composite measure of NCR ability, since 
different items show contrasting patterns of associations.  
 Second, this project moves beyond examinations of the achievement consequences of 
NCRs to explore the potential health behavioral and physical health consequences of NCRs in 
adolescence and adulthood. While some studies have tested the associations between NCRs and 
health outcomes, no studies have examined how this association varies by social status, or how 
different types of NCRs may impact health outcomes differently from one another from 
adolescence to adulthood. While some studies have begun to explore the associations between 
NCRs and biomarkers of physiological function, few have examined how this association varies 
by social status characteristics.  Finally, this is the first study to employ a large-scale, nationally 
representative US-based longitudinal study to answer these questions. These findings have 
implications for potential interventions in the early life course that may allow for targeted 
interventions to enhance NCRs among individuals at most risk of developing poor NCRs. These 
interventions could have cascading effects on adolescents’ future education, career, health 
behavioral, and physical/mental health outcomes. 
 The findings from this project offer several important implications for policymakers 
aimed at improving disparities in NCR development and health. First, the findings on the socio-
demographic determinants of NCR development demonstrate the importance of parent and 
respondent socioeconomic status, and school and family contexts in adolescence. One of the 
most important interventions to enhance NCRs in young adulthood would be to alleviate 
household poverty during the adolescent years. Greater economic supports and greater parent 
education would have cascading effects on the adolescent family and school environment by 
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decreasing parent stress and strain, increasing the time available for parents and children to 
spend together on enriching activities. A second important intervention to increase NCRs would 
be to increase opportunities for students from all backgrounds to attend and complete college. 
College completion provides multiple additional opportunities to enhance critical thinking and 
organizational skills. Finally, future interventions to develop early life NCRs should aim to 
increase school cohesion and foster a strong school-wide culture of extracurricular participation, 
rather than focusing solely on individual actions of specific students within the school.  
 In terms of NCRs and their implications for health, the findings from the final two 
empirical chapters reinforce the significance of NCRs for health behaviors and physiological 
functioning, and highlight the need to tailor psychosocial and health interventions to the specific 
needs of different social groups and specific NCRs. The findings suggest that interventions 
aimed at increasing conscientiousness and future-orientation may not benefit everyone equally, 
and may even increase harmful health behaviors and physiological dysregulation among 
disadvantaged adolescents and adults. Interventions aimed at increasing organizational abilities 
among low-SES people could promote techniques to cope with unexpected challenges without 
self-blame to minimize the extent to which structural barriers erode the positive benefits of 
NCRs. The findings for planfulness in particular reinforce previous research from the 
fundamental causes literature, which argues that focusing on enhancing NCRs or other internal 
resources may have limited utility for addressing persistent health disparities as long as 
underlying societal socioeconomic inequalities remain unaddressed (Link & Phelan 1995).  
 On the other hand, increasing attractive personality and perceived intelligence appear 
particularly protective for health among low-SES adults, at least in terms of preventing metabolic 
syndrome. Research shows that self-esteem and interpersonal skills such as active listening, 
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communication, and teamwork can be enhanced through instructional techniques (Gist, Stevens 
& Bavetta 1991; McConnell 2004; Singh-Manoux 2005; DuBois & Flay 2004). Self-confidence 
and interpersonal ability could be taught in workshop settings to improve social skills and 
interpersonal abilities among disadvantaged adolescents. Low-SES youth may also be able to 
increase their perceived intelligence over time by participating in volunteer activities to enhance 
their leadership abilities, and through supportive role models who can encourage goal-setting 
while contributing positive reinforcement to increase confidence in existing abilities (Chamorro-
Premuzic et al 2010; Jaccard & Dodge 2005). 
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